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INTRODUCTION 
Cottonseed is a joint product in the production of lint cotton. In 
the early days of cotton production in the United States, cottonseed, other 
than for planting purpose, was looked upon largely as a waste. However, 
the discovery of many new uses for crude cottonseed products has resulted 
in a rapid growth of the cottonseed processing industry. The value of 
cottonseed has increased to such an extent that it now represents from 12 
to 19 percent of the total value of the cotton crop.^ Income from the sale 
of cottonseed in Louisiana amounted to $11,5U2,000.00 in 1956 and 
$6,678,000.00 in 1957 (Table 1). 
Cottonseed crushing mills turn out four products : Crude cottonseed 
oil, cottonseed meal, cottonseed hulls and cotton linters. Each of these 
products competes with substitute products on the market. This competition 
among the various substitute materials affects the market value of cotton­
seed products. The consumer demand for cottonseed products is reflected 
by the oil mill base price for "basis grade" seed (grade 100). The quantity 
of products produced and the proportions of the various products milled from 
a ton of cottonseed are determined largely by the quality of the seed. A 
larger proportion of the more valuable products can be milled, and a smaller 
manufacturing loss sustained, from high quality cottonseed. These quality 
differences are reflected by the oil mill in the form of premiums and dis­
counts for seed grading above or below the "basis grade." 
U. S. Department of Agriculture, Agricultural Marketing Service. 
Statistics on cotton and related data 1920-1956. Revised. U. S. Department 
of Agriculture, Stat. Bulletin 99. 1957» Calculations based on table 206 
p. 215. 
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Table 1. Cottonseed: Acreage, yield, production, price received by fanners 
and value of production and sales, Louisiana, 195U-57 
Item 1954* 1955^ 1956b 1957b 
Acreage harvested 
(1,000 acres) 688 615 562 W) 
Yield per acre harvested 
(pounds) 686 757 81*7 673 
Production 
(1,000 tons) 236 238 238 11*8 
Season average price 
received by farmers 
per ton 
(dollars) 59.30 1*2.90 51.30 U7.70 
Value of production 
(million dollars) U*.0 10.2 12.2 7.1 
Value of sales 
(million dollars) 13.0 9.7 11.5 6.7 
g 
U. S. Department of Agriculture, Agricultural Marketing Service. 
Fats and oils situation. FOS-186. September, 1957» p. 28* 
k U. S. Department of Agriculture, Agricultural Marketing Service. 
Fats and oils situation. FOS-192. September, 1958. p. 18. 
Cottonseed is marketed almost entirely through a simple distributive 
process of grower to ginner to oil mill. From the standpoint of actual 
trading sites the market mechanism is even simpler since practically «~n 
trading is completed at the gin.1 
Whitten, Marion E. and Stevenson, Joseph H. Marketing of cottonseed. 
U. S. Department of Agriculture, Production and Marketing Administration, 
Cotton Branch. 19h9* p. i;« (Mimeograph) 
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Marketing practice studies1 have shown that approximately 90 percent 
of the cottonseed produced is sold for crushing purposes and 10 percent is 
kept by farmers for planting and other home uses. Approximately 87 percent 
of the seed for crushing is sold to the ginner at the time of ginning. The 
remainder is sold either directly to the oil mill by the producer or to the 
ginner at a later date. All of the sales to the ginner are on an "as is" 
basis, with no reference to grade or quality. 
A small amount of the cottonseed purchased by the ginner is held for 
resale as planting seed and the remainder is sold to cottonseed oil mills 
for crushing purposes. The ginner generally ships his seed directly to the 
oil mill as fast as a truck or rail car load is accumulated. All of the 
ginner's sales of cottonseed to the oil mill are made F.O.B. the mill. The 
sales are generally made on the basis of an official grade analysis of the 
seed. 
In buying cottonseed from ginner s, the oil mill offers a price for 
"basis grade" seed (grade 100). A sample of the seed to be purchased is 
chemically analyzed by a chemist licensed by the United States Department 
of Agriculture. If the seed grade above 100, the ginner receives a premium 
above the base price. A discount is applied if the seed grade below 100. 
The grade analysis is based on a random sample of seed drawn from each 
shipment to the oil mill. Each grade analysis is based on samples drawn 
1 Hudson, James F. Marketing of cottonseed in Louisiana. Louisiana 
Agricultural Experiment Station Bulletin 1(00. 1W>. p. 8. 
a Official grade analysis refers to a chemical analysis of the seed 
performed by a licensed chemist under the supervision of the United States 
Department of Agriculture. 
it 
from approximately 30 tons of seed (Table 2). The ginner purchases cotton­
seed from producers on an individual bale lot basis, consisting of approxi­
mately 800 to 850 pounds.a Each shipment by the ginner, therefore, repre­
sents 70 to 75 individual bale lots of cottonseed. 
Table 2. Cottonseed production, deliveries to oil mills, samples graded 
and deliveries per sample graded, Louisiana, 1952-57 
Yeara 
Production Deliveries Deliveries 
of to Samples per sample 
cottonseed oil mills graded graded 
1000 tons 1000 tons Number Tons 
1952b 297 265 9,377 28.2 
1953b 332 315 10,626 29.6 
1954° 236 220 7,361 29.8 
1955° 233 225 7,243 31.1 
1956<* 238 225 5,324 42.3 
1957 148 140 4,293 32.6 
a Season beginning August 1. 
b U. S. Department of Agriculture, Agricultural Marketing Service, 
Cotton Division. Cottonseed: cottonseed quality in the United States, 
1952-53. Memphis, Tennessee. November, 1954. p. 3» (Mimeograph) 
c U. S. Department of Agriculture, Agricultural Marketing Service, 
Cotton Division. Cottonseed: cottonseed quality in the United States, 
1954-55. Memphis, Tennessee. October, 1956. p. 3* (Mimeograph) 
^ U. S. Department of Agriculture, Agricultural Marketing Service, 
Cotton Division. Cottonseed: cottonseed quality in the United States, 
1956-57. Memphis, Tennessee. December, 1958. p. 3» (Mimeograph) 
a It requires approximately IJ4OO pounds of hand picked seed cotton to 
produce 1|78 pounds of lint and 850 pounds of cottonseed. Approximately 70 
pounds of trash and moisture are removed as waste during ginning. 
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Ginners sell their seed to the oil mill on the basis of an official 
grade analysis, but at present no economical method has been developed for 
grading the small lots of cottonseed purchased by the ginner from the pro­
ducer. The ginner purchases seed from the producers on the basis of a flat 
price per ton posted at the gin. The producer doesn't normally bargain with 
the ginner over the price paid for cottonseed. If he is not satisfied with 
the price or can obtain a higher price elsewhere, he refuses to patronize 
the gin. Competition between gins for customers within an area tends to 
equalize prices paid for seed at any one time. Whit ten1 reported that the 
prices posted by ginners relate indirectly to prices received for seed from 
the oil mill, but such prices apply to the estimated quality of seed 
currently being received at the gin. Ginners normally calculate prices by 
subtracting a sufficient margin from existing mil], base prices to defray 
marketing costs and allow a profit. They make a further price adjustment 
to compensate for any difference between the estimated quality of seed 
arriving at the gin and that of "basis grade" seed. The posted price changes 
as the oil mill base price and the average quality change. All lots of 
cottonseed are purchased for the same price, at any given time. Cottonseed 
producing high value products does not command a differential over less 
valuable seed. Individual producers of seed are not given any incentive to 
improve the quality of the product they bring to the gin. 
Statement of Problem 
That part of the work of plant breeders and agronomists, which leads 
to improvement in the quality of cottonseed for crushing purposes, will have 
1 Whitten, Marion E. and Stevenson, Joseph H., op. cit., p. 5U» 
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little practical significance unless and until consumer preference, as 
reflected in premiums and discounts above and below the oil mill base price, 
is reflected in a differential price paid by ginners to producers. In ad­
dition, there will be little incentive for producers to extend any effort 
toward quality improvement in the form of better cultural, harvesting and 
handling practices. 
Given certain ends of society, the economist may study and evaluate 
the means to those ends, the implications of their use and the result to be 
expected. It may be assumed that there are ends which society recognizes 
to be mutually beneficial to its members. One such end is that of allo­
cating scarce resources to maximize the output of goods and services. 
Another is the maximum satisfaction of consumers' demands through the main­
tenance or development of pricing systems that accurately reflect those 
demands and allocates resources to their maximum satisfaction. Given such 
ends of society, it may be determined whether the means have been effective 
in reaching the desired goal. 
Under the above assumption the problem becomes one of determining 
whether or not the present pricing system for cottonseed at the ginner 
market is an effective means of reaching this end and, if not, of suggesting 
alternative methods which may improve pricing efficiency. 
The desirability of having a pricing system that would pay individual 
farmers more in line with what their product is worth to the processor is 
apparent. From the ginners' standpoint such a pricing system might also 
be advantageous. Although this may not necessarily mean that a higher price 
would be paid for cottonseed by all ginners, it would effect a more equitable 
distribution of the money paid out. 
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Scope and. Objectives 
This study is concerned with the shortcomings of the present pricing 
system for cottonseed at the ginner market and the possibility of developing 
alternative means of pricing seed which may more nearly approach an optimum 
price system. The specific objectives of the study are as follows: 
1» To evaluate the present method of pricing cottonseed at the gin in 
terms of its accuracy in reflecting premiums and discounts for grade above 
and below the basis grade and changes in the oil mill base price, 
2. To examine the economic significance of pricing errors in the present 
system, 
3, To suggest alternative methods of pricing cottonseed at the gin and 
test the pricing accuracy of these methods. 
The study is limited to an analysis of cottonseed prices at selected 
gins in three of the four cotton areas in Louisiana, No attempt is made 
to make a comparative analysis of prices in these areas with those in any 
other area or State, Although the study will be limited to Louisiana, it 
is felt that the findings will be applicable to other areas where similar 
conditions exist. 
Review of Literature 
Researchers in the United States Department of Agriculture began 
studying cottonseed pricing problems around 1917These early studies 
were primarily concerned with the development of standards for grades of 
1 Meloy, G. S, Development of standards for grades of cottonseed, 
U, S. Department of Agriculture, Bureau of Agricultural Economics, Division 
of Cotton Marketing. 1935, (Mimeograph) 
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cottonseed. On the basis of these studies the first official standards for 
cottonseed for crushing purposes were promulgated by the Secretary of Agri­
culture in 1932» Later studies of this nature have been concerned with 
appraisals of the grading system in view of making needed changes in the 
standards and extending the use of the grading system. Whitten1 made a com­
prehensive analysis of the official grading system in 1951» 
The first major study of cottonseed prices was made by A. M. Dickson 
2 in 1936. It was an outgrowth of investigations made in connection with the 
consideration of a code for the cottonseed crushing industry. The report 
consisted of an analysis of average prices paid by oil mills and gins for 
cottonseed and of price margins taken by ginners. The report emphasized the 
extent of the use of the grading system by mills in purchasing cottonseed 
and its relationship to prices paid. Wide variations were noted between 
prices paid by both mills and gins. It was concluded that producers, ginners 
and oil mill operators did not have adequate knowledge of prices and grades 
of cottonseed in the markets accessible to them at that time. 
3 
A study by Parr and Been of marketing spreads between prices received 
by farmers and the value of products at crushing mills indicated a positive 
relationship between the mill-product value of cottonseed and the price 
1 Whitten, Marion E. Grading of cottonseed. U. S. Department of Agri­
culture, Production and Marketing Administration, Cotton Branch. Agr. Inf. 
Bulletin 39. 1951. 
^ Dickson, A. M. Cottonseed prices in the United States 1934-35» U. S. 
Department of Agriculture, Agricultural Adjustment Administration, Division 
of Marketing and Marketing Agreements, Cotton Marketing Section. 1936. 
(Mimeograph) 
3 Parr, Kathryn and Been, Richard 0. Cottonseed: marketing spreads 
between prices received by farmers and value of products at crushing mills. 
U. S. Department of Agriculture, Bureau of Agricultural Economics. 1942» 
(Mimeograph) 
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received by farmers in the United States. The report also indicated the 
relative stability of margins for handling seed as compared to the seasonal 
fluctuations in the value of products per ton of seed and the prices received 
by fanners. This study was based on an analysis of monthly and seasonal 
average farm prices and value of products per ton of cottonseed compiled 
from reports of the Bureau of the Census# 
The first study of Cottonseed prices in the Land Grant Colleges was 
made in 1946. This and later studies were mainly concerned with an analysis 
of marketing practices of producers and ginners and the study of marketing 
channels. The studies generally included a section on the analysis of the 
price structure for cottonseed. A study by the author in 19461 indicated 
that although the individual fanner seldom receives a premium or discount 
upon seed sold, he may be benefited indirectly by the cottonseed grading 
system. It was found that ginners who received a premium or a discount on 
seed sold, generally reflected a portion of this gain or loss in the price 
paid for cottonseed at the gin. The price analysis in this study was limited 
to an appraisal of the average relationship between grades and prices paid 
2 by ginners. In a similar study by Lebrun and Downen in Tennessee the price 
analysis was confined to a comparative analysis of average price received 
by Tennessee farmers and analysis of price determination by gins. Major 
emphasis was given to the effect on price of various methods of estimating 
1 Hudson, James F., op. cit., p. 25. 
2 Lebrun, E. J. and Downen, M. L. Marketing cottonseed in Tennessee. 
Tennessee Agricultural Experiment Station Rural Research Series Monograph 
233. 1947. 
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seed weights by ginners, A later study by Whitten and Stevenson1 made an 
appraisal of cottonseed marketing practices for the United States. The 
price analysis consisted of a comparison of average price spreads between 
areas and seasons. The report pointed out the need for research on prices 
in terms of measuring the relationships existing between prices paid at gins 
and the qualities of seed market at the gin. No extensive analysis of prices 
was made in the report. 
A more comprehensive study of cottonseed prices was made by Stevenson 
in 1951.2 On the basis of simple correlation analysis between the monthly 
average grade and farm price of cottonseed in each state, he concluded that 
there was only a slight association between grades and farm prices of cotton­
seed. He found that the average farm price often remained relatively con­
stant whereas average grades varied appreciably. Grade premiums, when 
reflected in farm prices paid by ginners did not amount to more than one or 
two dollars per ton. He found few such differences in prices at local gins 
and concluded that they had very little effect on average farm price. It 
was also noted that the gin price usually did not decline with grade. The 
second phase of the analysis dealt with the effect of product values on 
cottonseed prices. Simple correlations were made between: (1) product 
values and concurrent mill prices of seed; (2) product values and concurrent 
farm prices of seed; and (3) concurrent mill price and farm prices of seed. 
1 Whitten, Marion E. and Stevenson, J. H. Marketing of cottonseed* 
U. S. Department of Agriculture, Production and Marketing Administration, 
Cotton Branch. 1949. (Mimeograph) 
2 Stevenson, Joseph H. Cottonseed prices : a preliminary study. U. S. 
Department of Agriculture, Production and Marketing Administration, Cotton 
Branch. 1951. (Mimeograph) 
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The data indicated that an increase or decrease in product values is usually 
accompanied by an increase or decrease in mill prices of seed. Similarly, 
a change in the mill price of seed is accompanied by a direct change in prices 
offered for seed by gins. It was pointed out, however, that the data used 
were monthly averages by States and that for shorter periods of time and on 
a local basis, prices may not be so highly associated with product values. 
No analysis was made of pricing errors, as such, in the study. 
Most of the studies indicated that the farmer has benefited from the 
present grading system only on an average or community basis if at all. This 
was cited as a substantial improvement over conditions previously existingj 
however, it was pointed out that it did not provide the individual producer 
with a direct monetary incentive to produce good quality seed. 
Some research is presently underway by the Cotton Division of the United 
States Department of Agriculture looking toward the development of methods 
and equipment for grading cottonseed at the gin. Up to the present time 
satisfactory methods have been developed for determining only two of the 
major factors affecting cottonseed grades. A practical and rapid method for 
determining the oil content of cottonseed at gins was reported by Whitten 
and Holaday in 1955»* They reported a correlation of 0.944 between the oil 
content as determined by their rapid method and that determined with the 
official chemical method. The standard error of difference was Î 0.1$. The 
reported time required to make a determination of oil content using the 
rapid method was 10 minutes. The conclusions of the authors were that: 
1 Whitten, Marion E. and Holaday, Charles E. Rapid method for deter­
mining the oil content of cottonseed. U. S. Department of Agriculture, Agri­
cultural Marketing Service, Cotton Division. AMS-72. 1955. 
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(1) The principle of dielectric measurement of the oil content of cottonseed 
was sound and practical. (2) The method was satisfactory from the stand­
point of accuracy. (3) The method was sufficiently rapid to make its use 
practical for measuring the oil content of small lots of cottonseed at gins. 
(U) The facility with which oil content determinations could be made by 
means of the dielectric method and the accuracy of the results justified its 
consideration as an alternate method of oil assay in connection with the 
official method of grading cottonseed. 
A rapid method for the measurement of the moisture content of cotton­
seed was developed by Whitten and Holaday in 1957 They reported that the 
moisture content of cottonseed as determined by the official oven method 
and the moisture meter were within 0.25 percent of each other in 19 out of 
20 trials when duplicate determinations were made. The conclusions of the 
authors were that: (1) The principle of electrical conductivity measure­
ments of the moisture content of cottonseed was sound and practical. 
(2) The method was simple in operation, requiring no weighing of the test 
specimen. (3) The method was satisfactory from the standpoint of accuracy. 
(k) The method required less than four minutes for a determination which was 
sufficiently rapid to make its use practical for measuring the moisture 
content of small lots of cottonseed at gins. (5) The facility with which 
moisture content determinations could be made by the electrical conductivity 
method and the accuracy of the results justified its consideration as an 
Whitten, Marion E. and Holaday, Charles E. Electric meter for rapid 
measurement of moisture in cottonseed. U. S. Department of Agriculture, 
Agricultural Marketing Service, Cotton Division. Marketing Research Report 
162. 1957. 
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alternate method of moisture assay in connection with the present official 
method of grading cottonseed. 
Up to the present time there have been no published studies on the 
accuracy of pricing cottonseed at the local ginner market. None of the 
studies reviewed attempted to determine how accurately the present pricing 
system reflected quality differences that occur between individual lots of 
seed sold to the oil mill by ginners. Many of the studies pointed out 
needed improvements in the cottonseed pricing system, but no attempt has 
been made to develop and test alternative pricing methods. 
It was necessary to turn to research in other commodity fields in order 
to ascertain some of the problems and procedures involved in the investiga­
tion of pricing accuracy and testing of alternative pricing methods. 
Pricing problems exist for many agricultural products. However, re-
X 
search on pricing accuracy and alternative methods of marketing has had its 
greatest emphasis in the livestock marketing field. The research technique 
employed by Dowell and others1 in a study of marketing slaughter cattle by 
carcass weight and grade, has*become one of the most popular techniques for 
measuring the relative accuracy of pricing. This technique consists of 
analyzing the relationship between two sets of prices by plotting one against 
the other in tables similar to scatter diagrams. The pricing error is in­
dicated by the divergence of the entries from a straight line drawn through 
the points of intersection of identical prices. A somewhat improved version 
of this technique was used by Engelman and others in a study of the accuracy 
1 Dowell, A. A., Engelman, Gerald, Ferrin, E. F. and Anderson, Phillip A. 
Marketing slaughter cattle by carcass weight and grade. Minnesota Agricul­
tural Experiment Station Tech. Bulletin 181. 1948. 
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of pricing hogs.1 The accuracy of various pricing methods was compared upon 
the basis of the size of pricing errors. The relationship of prices was 
studied by means of scatter diagrams. The pricing errors were determined by 
the divergence of data from a diagonal line representing an "ideal relation­
ship." The relative pricing accuracy of each of several pricing methods was 
measured statistically in terms of the variation of pricing errors. 
p 
Jebe and Clifton have described similar methodology that may be em­
ployed in examining pricing errors. The examples of their technique are in 
terms of ascertaining errors in estimating yields and grades of livestock " 
but are applicable to the study of pricing errors. Their method measures 
errors on the basis of a comparison of the means and the use of regression 
analysis in conjunction with graphic materials. An adaptation of their 
technique was used in the analysis for this study. The methodology is ex­
plained in greater detail later in the text. 
Considerable research has also been done in the livestock field on the 
development of alternative methods of selling hogs and cattle. Shepherd, 
Beard and Erikson^ investigated the possibility of marketing hogs by carcass 
weight and grade in 1940. They studied the accuracy of prices paid for hogs 
on the live weight basis and analyzed the practicability of carcass selling. 
1 Engelman, Gerald, Dowell, A. A. and Olson, R. E. Relative accuracy 
of pricing butcher hogs on foot and by carcass weight and grade. Minnesota 
Agricultural Experiment Station Tech. Bulletin 208. 1953» 
2 Jebe, E. H. and Clifton, E. S. Estimating yields and grade of 
slaughter steers and heifers. Journal of Farm Economics. Volume 38: 584-
596. 1956. 
3 Shepherd, Geoffrey, Beard, F. J. and Erikson, Arval. Could hogs be 
sold by carcass weight and grade in the United States. Iowa Agricultural 
Experiment Station Research Bulletin 270. 1940. 
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Reynolds and Kiehl"^ vised simple and multiple correlation techniques to an­
alyze the various factors affecting carcass grades of slaughter hogs. This 
analysis was used to select grade factors that may be used in developing 
objective grade standards. Several tentative grade standards were tested to 
determine their accuracy. 
In a study of objective grade specifications for slaughter steer car-
casses, Clifton and Shepherd used correlation analysis to ascertain the 
relationship of various variables to grade. The correlation coefficients 
were then analyzed to determine what combinations of measurements would give 
the best prediction equation for grade. Regression equations using the 
selected variables were computed along with the pertinent statistical 
measures of significance. To simplify the use of the equation, many com­
binations of the independent variables were solved and the results recorded 
in tabular form. 
The purpose of this section has been to indicate the types of research 
studies that have been conducted in the general area of cottonseed pricing. 
The studies included were selected as representative of the research per­
forated up to the present time. The studies also furnish information relative 
to the importance of the problem and general background material as an aid 
in defining the problem. The studies in other fields included in the review 
were selected as representative of different types of approaches and research 
1 Reynolds, J. W. and Kiehl, E. R. Determination of objective carcass 
grade standards for slaughter hogs. Missouri Agricultural Experiment Station 
Research Bulletin 507. 1952. 
o 
Clifton, E. S. and Shepherd, Geoffrey. Objective grade specifications 
for slaughter steer carcasses. Iowa Agricultural Experiment Station Research 
Bulletin U02. 1953. 
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techniques that may be utilized in the study of cottonseed pricing accuracy. 
They were considered to be more directly applicable to the problems involved 
in this thesis than those used in cottonseed price analysis up to this time. 
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AN ECONOMIC FRAMEWORK FOR ANALYSIS OF COTTONSEED PRICING ACCURACY 
Agricultural marketing, broadly defined, begins'when the product leaves 
the farm and ends when it reaches the consumer. Defined in economic terms, 
marketing deals with consumers' demands for farm products, with the price 
system that reflects these demands back to distributors and producers, and 
with methods or practices used in exchanging title and getting the physical 
product from the producer to the consumer in the form and at the time and 
place desired.1 The problem as stated for this study, therefore, may be 
classified as a marketing problem dealing specifically with that area of 
marketing concerned with the reflection of consumer demands back to pro­
ducers through the price system. 
Perfect Market Concept 
p 
Shepherd has proposed the concept of the perfect market as the frame­
work of theory for analyzing marketing problems. In order to make an 
evaluation one must necessarily have some standard of reference. The con­
cept of the perfect market is such a criterion. Its distinguishing feature 
is that a uniform price prevails with proper allowances for differences 
in place, time and form. In a perfect market prices would be uniform: 
(1) at any one time over geographical areas, plus or minus the cost of get­
ting supplies from surplus to deficit areasj (2) at any one point over 
periods of time, plus or minus the costs of storing from, one period to 
1 Shepherd, Geoffrey. Marketing farm products. Third Edition. Ames, 
Iowa, Iowa State College Press. 1955. p. 7. 
2 Shepherd, Geoffrey, Ibid., pp. 15-30. 
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another or the cost of producing at different times; (3) at any one point 
in time for different grades of a product, plus or minus the costs of con­
verting the product from one grade or form to another, or plus or minus 
the relative costs of producing the different grades. These relationships 
specify that all the buyers and sellers in the market have perfect know­
ledge of demand, supply, and prices, and act rationally upon that knowledge. 
It further specifies that the price differentials in time, place, and form 
will be equivalent to the corresponding differences in costs. It is not 
expected that these conditions will be found to exist; however, this does 
not detract from the usefulness of the perfect market concept as a criterion 
or standard of reference for the evaluation of marketing problems. 
The broader theoretical framework of analysis which is customarily used 
is that of perfect competition. The nature of perfect competition is 
generally summarized under the following three conditions: (1) Many sellers 
and many buyers - no economic unit is large enough to exert an influence on 
the prices of things it buys and sells; (2) free markets - unrestricted 
prices and resources; and (3) perfect knowledge - perfect knowledge by all 
economic units. The theory of prices forms an integral part of this frame­
work of analysis. The conditions of equilibrium and their relationship to 
outputs and prices are fundamental concepts of price theory. The concept 
of the perfect market is a more narrowly defined segment of this broader 
theoretical framework of analysis. 
Shepherd1 has integrated the concept of the perfect market with the 
analytical breakdown of marketing into the three interrelated problem areas, 
1 Shepherd, Geoffrey, Ibid., pp. 26-29. 
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demand, prices, and cost. Under this analytical breakdown our criterion can 
be more narrowly defined in terms of theoretical framework. It may be stated 
in terms of a perfect price concept. Its distinguishing feature is that 
prices reflect demand to producers and, more specifically in terms of the 
present problem, that prices reflect differentials between different grades. 
These concepts of perfect competition, the perfect market and perfect 
price provide the theoretical framework and standard of reference used in 
analyzing the problem in this thesis. 
Using the perfect price as a criterion a nearly perfect correlation 
should be found between the prices paid by ginners to producers and the 
prices received by ginners for the seed from the oil mill, minus the cost of 
handling (margin). The price paid to producers should fully reflect varia­
tions in the quality of individual lots of seed and variations in the oil 
mill base price. Deviations from this optimum condition may be used as a 
measure to indicate inaccuracies in the pricing system. 
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RESEARCH PROCEDURE 
The primary data for the study were collected from a sample of cotton 
ginners located in three of the four cotton quality reporting districts in 
the state of Louisiana* 
Sampling Procedure 
The first objective of the study was to determine the accuracy of the 
present cottonseed pricing system. A part of this objective was to determine 
if any differences existed in pricing accuracy between areas within the State. 
These objectives specified a random sample stratified by areas. 
Louisiana has been divided into four districts by the United States 
Department of Agriculture for purposes of collecting data for cotton quality 
statistical reports. These districts were selected as being as nearly homo­
geneous as possible from the standpoint of those variables that might affect 
cotton quality. Since the same factors generally also affect cottonseed 
quality, it was felt that these districts would serve adequately as a basis 
for stratifying the State into the major areas for use in this study. 
In view of the limited amount of funds available for the study, the 
size of the sample was limited to 10 percent of the active gins located in 
each district. A complete list was obtained of all active gins in the State. 
The list was broken down, according to the four districts in the State and 
became the basis for the selection of gins to be used in the study. A 10 
percent sample of gins in each district was drawn using tables of randomly 
assorted digits. Five additional gins in each district were drawn at the 
same time as the original sample to be used as substitutes if needed. If a 
sample gin was found to be inactive, no substitution was made for it in the 
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sample. If the desired data could not be obtained from a sample gin, the 
first gin on the substitute list for that district was used to replace it. 
The second objective of the study was to develop and test alternative 
methods of estimating cottonseed grades as a basis for pricing at the ginner 
market. For this phase of the study the primary concern was to sample as 
nearly as possible, the entire range of variations in grades, regardless of 
the number in which the different grades were marketed. This specified a 
random sample of observations stratified by grades. This was impossible in 
view of the sample limitation under the first objective. In order to assure 
as wide a range of grades as possible, the data were collected for a period 
of two years. 
Twenty-one gins were included in the sample for 1956 and 20 gins in the 
1957 sample. Data were obtained on $74 shipments of seed during 1956 and 
528 shipments in 1957. These shipments represented approximately 86,800 
individual bale lot purchases from producers for the two seasons, a total of 
73,772,572 pounds of cottonseed. 
No gin located in District IV was included in the final sample. On 
contacting the gins in this area it was learned that they had discontinued 
selling seed to the oil mill on the basis of grade and no data on grades were 
available in the area. 
Data Collection Methods 
The data were collected by personal interview with the ginners in the 
sample. Data for both seasons were collected at the end of the 1957 ginning 
season after all seed had been disposed of by the ginner. Purchases from 
producers and prices paid by ginners for cottonseed were obtained directly 
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from, the gin ticket books. Sales of seed to oil mills, oil mill base prices, 
and prices received from the oil mill by ginners were obtained directly from 
the gin sales invoices. Data relative to the grade and analysis of seed 
were obtained from the official grade analysis sheet for each sale. Addi­
tional information on buying and selling practices was obtained by personal 
interview with the owner of the gin. 
The data from the gin ticket book on each individual bale lot of seed 
purchased were recorded on adding machine tapes. This saved considerable 
time and enabled the recorder to check his totals against those of the gin 
books. Seed sales and the official grade analysis were tabulated directly 
on the field schedule. Totals were obtained and checked with the gin books 
for accuracy. A copy of the schedule is included in the appendix (Table 28). 
Supplementary data on the average grade and analysis of cottonseed in 
Louisiana were compiled from annual cottonseed quality reports issued by the 
United States Department of Agriculture. 
Handling of the Data for Analysis 
Before an analysis could be made, it was necessary to relate the in­
dividual bale lots of seed purchased by the ginner from the producer to the 
appropriate shipment to the oil mill. Ginners reported that seed were shipped 
as they accumulated a truck load. In addition, the type of seed house com­
monly used to hold seed is built so that seed are fed in at the top and fed 
out at the bottom. In view of these facts, it was logical to assume that the 
first seed purchased were the first seed sold. Another factor of concern in 
relating seed sales and purchases was the difference in weights between the 
gin ticket books and the oil mill invoice. The gin purchases were based 
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upon the weight as determined at the gin; the oil mill sales were based upon 
the weights as determined by the oil mill. The oil mill weights may be more 
or less than the gin weights depending upon the accuracy of the gin weights. 
This difficulty was overcome by determining the total difference in weights 
for the entire season, converting it into a percentage gain or loss factor 
and using this factor to adjust the weight of each individual shipment of 
seed. Using the adjusted weights, the individual bale lot purchases were 
accumulated into lots equaling the shipment to the oil mill. If the gin 
price changed before the shipment was accumulated, the shipment was split on 
the basis of the amount of seed purchased at each price. In this manner mil 
of the seed purchased was identified with the shipment to the oil mill in 
which it was included and the price paid for each lot was identified with 
the price received for the lot. This was also true of the grade analysis 
for each lot. 
In cases where individual sales or grade analysis data were missing 
from the gin files, the corresponding data on purchases were not included in 
the analysis. In addition, all purchases of seed by ginners for resale as 
planting seed were eliminated. 
In its final form the data consisted of the following information on 
each identified lot of cottonseed: amount purchased, price paid per ton by 
the ginner, amount sold, grade, grade analysis, oil mill base price per ton 
and price received per ton by the ginner from the oil mill. The data were 
edited, punched and verified on IBM cards. The statistical calculation of 
the totals, cross products and raw sum of squares were made on IBM computing 
and tabulating machines. The remainder of the statistical calculations were 
made by the author on a desk calculator. 
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Statistical Procedure 
The initial step in the statistical analysis was to group the data by 
districts and years. This resulted in 12 groups of data for analysis. 
A linear regression equation of the form Y • a + b X was computed for 
each group of data. Price paid by the gin to producers was used as the 
dependent variable and price received by the ginner from the oil mill was 
used as the independent variable. In addition to the regression coefficients, 
other statistics computed were the means, standard deviation of the means, 
correlation coefficient, coefficient of determination, variance of estimate, 
standard error of estimate, standard error of regression coefficient, mean 
difference, pooled standard deviation of mean, and pooled standard error of 
mean. Pricing errors were determined on the basis of a comparison of the 
computed regression coefficients with an unbiased regression coefficient. 
Pricing errors were further appraised through a graphic analysis of the 
relationship between the computed and unbiased regression lines and the diver­
gence of the plotted dots around the unbiased line. 
Analysis of variance techniques were used to determine if the pricing 
errors were significantly different between districts and years* 
Preliminary regression equations, graphic analysis and study of supple­
mentary data indicated the desirability of stratifying the data into three 
free fatty acid content groups for the grade estimation analysis. Linear 
regression equations of the form Y = a + b X were computed for each of the 
three acid groups for each of the two grade factors selected as being practi­
cal for use as grade predictors. The official grade of each lot of cotton­
seed was used as the dependent variable and the grade factor was used as the 
independent variable. In addition to the (a) and (b) values, other 
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statistics computed were the correlation coefficient, coefficient of deter­
mination, variance of estimate and standard error of estimate. 
A multiple regression equation of the form Y * a + b^ X^ + bg Xg was 
computed for each acid group using the two grade factors as the independent 
variables. Similar statistics were computed as for the linear regression 
equations. 
The same statistical procedures as used in the analysis of pricing 
errors in the present pricing system were used to analyze errors in the 
grade estimates and predicted prices. Linear regression equations with 
the estimated grade as the dependent variable and actual grade designated 
by the official grade analysis as the independent variable were computed for 
each acid group and for all three groups combined. Similar regression equa­
tions for predicted prices were computed using predicted price as the 
dependent variable and the price received by the ginner from the oil mill 
as the independent variable. 
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ACCURACY OF PRESENT METHOD OF PRICING COTTONSEED 
The prices ginners pay producers for cottonseed represent the ginners' 
estimate of the prices they will receive from the oil mill less a margin for 
handling. An analysis of the prices paid8, and received by ginners for cotton­
seed should yield information relative to the accuracy of the present pricing 
system. The approach used in this analysis is an adaptation of methods de­
veloped by E. H. Jebe and Elliott S. Clifton^ for the study of yield and 
grade estimates of livestock. 
Analysis of Pricing Errors 
The first step of the analysis consisted of a comparison of the average 
prices paid per ton by the ginners to producers for cottonseed with the 
average prices received per ton by the ginner for the cottonseed from the 
oil mill. The (t) values for the differences between the means were calcu-
2 lated to test the hypothesis that the groups had the same mean. Small non­
significant differences indicated that there was no bias on the average in 
prices paid by ginners for cottonseed. Significant negative differences 
indicated a downward bias on the average in prices paid or under-pricing, 
whereas, a positive difference indicated an upward bias or over-pricing. 
® Prices paid refer to the price per ton paid for cottonseed by the 
ginner to cotton producers at the gin. Prices received refer to the price 
per ton received by the ginner for the seed when sold to the oil mill. 
Jebe, E. H. and Clifton, E. S., op. cit., pp. 584-596. 
p 
Snedecor, George ¥. Statistical methods. Fourth Edition. Ames, 
Iowa, Iowa State College Press. 19I46. For discussion of group comparisons 
see pp. 75-78. 
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Even if there was no bias on the average for all prices paid, the ginner 
might overprice some purchases and underprice others. If there was a price 
bias it may be more for some purchases than for others. The second step of 
the analysis was concerned with determining if such a bias existed. This 
consisted of computing a linear regression of prices paid on prices received 
by ginners for cottonseed and comparing the estimated regression coefficient 
with the regression coefficient of an unbiased regression line.a If the 
prices paid and received were identical, the computed regression coefficient 
would equal that of an unbiased regression line (1.0). If the computed re­
gression coefficient differed significantly from 1.0, pricing errors were 
indicated. Graphic analysis of the two regression lines indicated the extent 
and direction of the pricing error. The computed regression line represents 
the average relationship between the two variables. When viewed graphically, 
the vertical distance between the computed and unbiased regression lines 
indicates the average pricing error involved. This error may be larger or 
smaller for different points on the computed regression line, depending upon 
its slope in relation to the unbiased line. 
In the graphic illustration of the relationship between the two varia­
bles, each dot represents one or more lots of cottonseed.^ Where the 
a It was decided to compute the regression of prices paid on prices 
received in view of the fact that prices paid are in effect estimates of 
prices received and therefore dependent upon them in an indirect manner. 
Both variables are subject to error, but error may be expected to be smaller 
for prices received in view of the system of flat prices paid by ginners. 
k In plotting the data, it was noted that several of the observations 
fell on the same point. The scatter of dots may be misleading if this fact 
is not kept in mind. This would be especially true of the location of the 
means in reference to the scatter of dots and the slope of the computed 
regression lines. 
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pricing system was less than completely accurate, the dots lie either above 
or below the unbiased line. Dots above the line represent lots for which 
price paid exceeded price received, lots which are overpriced. Dots below 
the line represent lots for which price received exceeded the price paid, 
lots which are underpriced. The vertical distance between the dots and the 
unbiased regression line indicate the extent to which price paid departs 
from the price received for each lot - the farther the distance, the greater 
the difference between the prices and the greater the pricing error. 
Other statistics computed in the analysis were the coefficient of deter­
mination, standard error of the estimate, standard error of the regression 
coefficients, standard deviation of the means, and the standard error of the 
mean differences. 
The analysis was first performed for each district and each year indi­
vidually. The data were later combined for further analysis. Pooled re­
gressions were computed and the significance of the reduction of the error 
sum of squares by using individual regressions was tested. This was done 
to discover if a significant difference existed in pricing errors between 
districts and between seasons. Where differences were not significant it 
indicated that pricing errors over the observed range of the data were 
similar for the groups being tested. 
To simplify presentation, the average price paid for each group was 
adjusted by adding a constant margin of $$.00 per ton. This represented the 
margin generally accepted as adequate by ginners in Louisiana and approxi­
mately equaled the average difference between prices paid and received in the 
study. In diagraming the computed and unbiased regression lines, the unbiased 
regression line was adjusted to reflect the effect of the $5*00 margin for 
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handling seed. The unbiased regression line was plotted to allow for a minus 
$5.00 price paid at zero price received. 
District I 
The adjusted average price per ton paid to producers by ginners for 
cottonseed in District I was $63.21 during 1956 and $55*47 during 1957. The 
average price per ton received for cottonseed by ginners from the oil mill 
was $66.20 and $54.ii5 for the two seasons, respectively. The difference of 
- $2.99 for 1956 was highly significant, while the difference of + $1.02 for 
1957 was not (Table 3)• This indicates that on the average there was a 
downward bias in the prices paid by ginners in 1956 whereas there was no 
significant bias in the average prices paid during 1957# The negative dif­
ference in 1956 indicates that on the average the prices paid by ginners were 
$7#99 below the price received or $2.99 in excess of the constant margin. 
The positive difference in 1957 was not significant and may be attributed to 
reasonable sampling fluctuations. 
The computed linear regression coefficient was 0.7115 for 1956 and 
0.5832 for 1957. Tests revealed these coefficients were significantly dif­
ferent from 0 and from 1.0 indicating a significant but imperfect relation­
ship between the prices paid and received. The computed regression line for 
1956 lies below the unbiased regression line (B « 1.0) throughout the range 
of the data, indicating an average downward bias in prices paid by ginners 
throughout the season (Figure 1). The computed regression line and the 
unbiased line become wider apart as they move upward to the right. This 
means that on the average the lower valued seed were not underpriced as much 
as the higher valued seed. The scatter of dots about the unbiased regression 
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Table 3. Sunmary analysis of regression of price paid on price received for 
cottonseed by ginners and price errors, District I, by years8. 
Number of observations 
Items measured or Dist. I Dist. I Dist. I 
computed 1956 1957 1956-57 
188 211 399 
Price paid by ginner: 
58.21 Mean , 50.47 54.12 
Adjusted mean 63.21 55.47 59.12 
Standard deviation 5.49 5.47 6.70 
Price received by ginner: 
Mean 66.20 54.45 59.98 
Standard deviation 4.94 5.49 7.8 9 
Correlation coefficient 0.6405** 0.5939** 0.7641** 
Coefficient of determination 0.4102 0.3527 0.5838 
Regression coefficient 0.7115 0.5832 0.6486 
Total sum of squares 5,645.49 6,276.61 17,876.23 
Reduction in S.S. due to reg.c 2,315.53 2,213.45 10,435.76 
Deviations from reg. S.S. 3,329.96 4,063.16 7,440.47 
Variance of estimate S*e 17.90 19.44 18.74 
Standard error of estimate 4.231 4.409 4.329 
Standard error of reg. coef. 0.00625 0.00547 0.0275 
(t) value for test Ho:b»l 4.62** 8.17** 12.78** 
(t) value for test Ho;b=0 11.39** 10.67** 23.59 
Mean difference (error) -2.99 +1.02 -.86 
Standard deviation 5.23 5.52 7.32 
Standard error of mean 0.5390 0.537 0.5184 
(t) value for test of hypothesis 
true mean difference = 0 
-5.547** +1.899 -1.6589 
a Error equals adjusted price paid minus price received. 
13 Average price paid plus $5*00 margin. 
C S.S. equals s vim of squares. 
** Significant at .01 level. 
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line indicates that substantial pricing errors occured during 1956 under the 
present pricing system. 
The unbiased regression line for 1957 crosses the computed regression 
line very close to the means x, y at point A (Figure 1). This indicates that 
the average price paid by ginners for cottonseed during 1957 was not biased. 
However, the computed regression line lies above the unbiased regression line 
to the left of point A and below to the right of it. This indicates that on 
the average the lower valued seed were overpriced and the higher valued seed 
were underpriced. The scatter of dots about the unbiased line indicate sub­
stantial pricing errors during 1957J however, the dots were more evenly 
distributed above and below the line than for 1956. 
Approximately 4l percent of the variation in the price paid for cotton­
seed was linearly associated with the price received from the oil mill during 
1956 as compared with 35 percent during 1957* The standard errors of esti­
mate were $4.23 and $4.41 for the two years respectively (Table 3)« The 
standard error is a measure of the variation in price around the computed 
regression line. It indicates that two-thirds of the observations will not 
vary above or below the line by more than this amount. 
District II 
The adjusted average price paid for cottonseed in District II was $55*79 
during 1956 and $58.35 during 1957. The average price received was $63.17 
and $56.52 for the two seasons respectively. The differences of - $7.38 and 
+ $1.83 were found to be significant (Table 4) • This indicates that on the 
average there was a downward bias in the prices paid by ginners during 1956 
and an upward bias in prices during 1957. The average pricing error for 1956 
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Table 4. Summary analysis of regression of price paid on price received for 
cottonseed by ginners and price errors, District II, by yearsa 
Number of observations 
Items measured or 
computed 
Dist. II 
1956 
28 
Dist. II 
1957 
17 
Dist. n 
1956-57 
45 
Price paid by ginner: 
Mean 
Adjusted mean 
Standard deviation 
50.79 
55.79 
3.13 
53.35 
58.35 
0.99 
51.76 
56.76 
2.82 
Price received by ginner: 
Mean 
Standard deviation 
63.17 
5.99 
56.52 
2.36 
60.66 
5.89 
Correlation coefficient 
Coefficient of determination 
Regression coefficient 
Total sum of squares 
Reduction in S.S. due to reg.0 
Deviations from reg. S.S, 
Variance of estimate S^e 
Standard error of estimate 
Standard error of reg, coef. 
0.8427** 
0.7101 
0.4407 
264.71 
187.96 
76.75 
2.95 
1.718 
0.0552 
0.0133 
0.0176 
-0.0565 
15.88 
.28 
15.60 
1.04 
1.02 
0.0342 
0.3294* 
0.1085 
0.1578 
350.31 
38.01 
312.30 
7.26 
2.694 
0.0690 
(t) value for test Ho:b=l 
(t) value for test Ho:b=0 
10.13** 
7.98** 
30.89** 
1.65 
12.21** 
2.29* 
Mean difference (error) 
Standard deviation 
Standard error of mean 
-7.38 
4.78 
1.2769 
+1.83 
1.81 
0.6207 
4.90 
4.62 
0.9733 
(t) value for test of hypothesis 
true mean difference = 0 
-5.7796** +2.948** -5.0334** 
a Error equals adjusted price paid minus price received, 
k Average price paid plus $5.00 margin. 
c S.S. equals sum of squares. 
* Significant at .05 level. 
** Significant at .01 level. 
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was considerably larger than that found in any of the other districts for the 
two seasons included in the study. 
The computed regression coefficient was O.I4I4O7 for 1956 and - 0.0565 for 
1957. Tests indicated that both coefficients differed significantly from 
1.0; however, only the 1956 coefficient tested significantly different from 
0. This indicates that there was a significant relationship between prices 
paid and received during 1956 and that there was no relationship between the 
two variables during the 1957 season. However, in view of the significant 
relationship between the two variables in other districts during both seasons 
and the small number of observations available from District II, it was felt 
that the test did not give a true picture for this area during 1957» 
Snedecor*- has emphasized that sample values from a bivariate population may 
be quite variable if N is small » 
The computed regression line for 1956 lies below the unbiased line 
(B = 1.0) throughout the range of the data, indicating that ginners had a 
downward bias in all prices paid (Figure 2). The two regression lines become 
wider apart as they move upward to the right, indicating that the pricing 
error for lower valued seed was less than that for higher valued seed. 
Although the data indicate no significant relationship between the variables 
during 1957, a majority of the observations lie above the unbiased regression 
line indicating that on the average the prices paid had an upward bias 
(Figure 2), 
Approximately 71 percent of the variation in the price paid for cotton­
seed was linearly associated with the price received from the oil mill during 
^ Snedecor, George W., op. cit., p. 1)(1. 
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1956 as compared to only 2 percent during 1957 (Table 4) • It may be pointed 
out however, that there were only 3 different prices paid for cottonseed in 
District II during the 1957 season. The standard errors of estimate were 
$1.72 and $1.02 for the two seasons, respectively. 
District III 
The adjusted average price paid by ginners for cottonseed in District III 
was $56.68 during 1956 and $51.10 during 1957. The average prices received 
were $58.02 and $49.36 for the two seasons, respectively. The differences 
of - $1.34 and + $1.74 were both significant at the 1 percent level (Table 5)« 
This means that there was a downward bias in prices paid by ginners during 
1956 and an upward bias during 1957. The negative error for 1956 indicates 
that, on the average, the prices paid were $1.34 in excess of the $5.00 con­
stant margin. The positive error during 1957 indicates that on the average 
prices paid fell short of maintaining the $5.00 margin by $1.74. 
The computed linear regression coefficients for 1956 and 1957 were 
0.6428 and 0.5349. Both coefficients tested significantly different from 0 
and 1,0 indicating a significant but imperfect relationship between the 
variables. 
The means x, y on the computed regression line for 1956 lie below the 
unbiased regression line (B » 1,0) and to the right of point A where the two 
lines cross (Figure 3). This indicates that, on the average, the prices 
paid were biased downward. However, since the two regression lines cross, 
this means that on the average the lower valued seed were overpriced while 
the higher valued seed were underpriced. A majority of the dots are located 
below the unbiased regression line indicating that most of the errors were 
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Table 5. Summary analysis of regression of price paid on price received for 
cottonseed by ginners and pricing errors, District III, by years3. 
Number of observations 
Items measured or Dist. Ill Dist. Ill Dist. Ill 
computed 1956 1957 1956-57 
358 300 658 
Price paid by ginner: 
Mean 51.68 46.10 49.14 
Adjusted mean 56.68 51.10 54.14 
Standard deviation 4.62 6.64 6.28 
Price received by ginner: 
Mean 58.02 49.36 54.07 
Standard deviation 6.16 6.44 7.62 
Correlation coefficient 0.8569** 0.5184** 0.7386** 
Coefficient of determination 0.7342 0.2687 0.5456 
Regression coefficient 0.6428 0.5349 0.6087 
Total sum of squares 7,623.33 13,194.20 25,913.69 
Reduction in S.S. due to reg.° 5,597.37 3,545.17 14,138.59 
Deviations from reg. S.S. 2,025.96 9,651.03 11,775.10 
Variance of estimate S^e 5.69 32.39 17.95 
Standard error of estimate 2.385 5.691 4.237 
Standard error of reg. coef. 0.0205 0.0511 0.0230 
(t) value for test Ho:b=l 17.42** 9.09** 17.00** 
(t) value for test Ho:b=0 31.36 10.46** 26.44** 
Mean difference (error) 
-1.34 +1.74 +.07 
Standard deviation 5.44 6.54 6.98 
Standard error of mean 0.4070 0.5340 0.3850 
(t) value for test of hypothesis 
-3.292** true mean difference = 0 +3.2584** +0.18 
a Error equals adjusted price paid minus price received. 
Average price paid plus $5.00 margin. 
c S.S. equals sum of squares. 
-H-M. 
Significant at .01 level. 
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in terms of underprising. Some individual lots were underpriced as much as 
$10.00 per ton. 
The means x, y on the computed regression line for 1957 lie above the 
unbiased regression line and to the left of point A where the two lines cross 
(Figure 3). This indicates that on the average the prices paid were biased 
upward. However, since the two regression lines cross, this means that on 
the average seed to the right of point A were underpriced while those to the 
left of it were overpriced. The scatter of the dots about the unbiased 
regression line indicate substantial pricing errors in District III during 
1957. Some individual lots of seed were underpriced as much as $23.00 per 
ton while others were overpriced as much as $35.00 per ton. 
Seventy-three percent of the variation in the price paid for cottonseed 
was linearly associated with the price received from the oil mill during 
1956; only 27 percent was associated with price received during 1957. The 
standard error of estimate was $2.39 during 1956 and $5.69 during 1957. 
Combined analysis 
The adjusted average price paid for cottonseed for the two-year period 
was $59.12 in District I and $54.Ik in District III. The average price 
received from the oil mill was $59.98 and $54.07 for the two districts, 
respectively (Tables 3 and 5). The differences of - $0.86 and + $0.07 were 
not found to be significant, indicating that there was no significant bias 
in the average prices paid for seed by ginners in either district over the 
two year period of the study. 
The average linear regression coefficient was 0.6486 for District I 
and 0.6087 for District III. Both regression coefficients were found to be 
4o 
significantly different from 0 and from 1.0, indicating a significant but 
imperfect relationship between the two variables. 
The means x, y of the computed linear regression line for District I 
lie slightly to the right of point A where it intersects the unbiased re­
gression line (B = 1.0) (Figure 4). This confirms the fact that the means 
were not significantly different. The computed regression line lies above 
the unbiased line to the left of point A and below it to the right. This 
indicates that ginners tended to overprice seed lower in value than that in 
the neighborhood of point A and to underprice seed higher in value. The 
scatter of the dots about the unbiased regression line indicate substantial 
pricing errors for individual lots of seed. 
A similar relationship existed between the computed regression line 
for District III and the unbiased regression line (Figure 5). On the average 
seed with values lower than the mean were overpriced, whereas, those valued 
above the mean were underpriced. The scatter of the dots about the unbiased 
regression line indicate substantial pricing errors for individual lots of 
seed. 
Approximately 58 percent of the variation in the price paid for seed in 
District I and 55 percent of that in District III was linearly associated 
with the price received from the oil mill. The standard errors of estimate 
were $4.33 and $4.24 for the two districts, respectively (Table 3 and 5). 
The analysis of the combined data for District II, indicated a signifi­
cant downward bias in average prices paid. However, the computed regression 
coefficient was significant only at the 5 percent level (Table 4). Interpre­
tation of the data was limited by the relatively small number of observations. 
The graphic relationship is shown in Figure 2. 
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Figure S, Relationship between price paid and actual price received, 
658 lots of cottonseed, District III, 1956-57 
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In order to ascertain the overall pricing errors for the two seasons and 
three districts as a whole, all of the observations were pooled for analysis. 
In referring to these data it must be remembered that they are representative 
of all observations only and would not be applicable to the individual dis­
tricts . 
The adjusted average price paid for cottonseed was $58.78 during 1956, 
$53«08 during 1957 and $56.05 for the two seasons combined. The corresponding 
average prices received were $60.95, $51*63 and $56.1*8. The difference of 
- $2.17 in 1956 and + $1.1|5 in 1957 was significant at the 1 percent level 
while the average difference for the two seasons of - $ .1|3 was not signifi­
cant. This indicates that on the average there was a downward bias in prices 
paid by ginners in 1956 and an upward bias in 1957. For the two seasons as 
a whole, there was no bias in the average prices paid for seed. 
The computed linear regression coefficient was 0.6831 for 1956, 0.6027 
for 1957 and 0.635U for the two seasons combined. Tests revealed that all 
of the coefficients were significantly different from 0 and from 1.0 
(Table 6). This means that there was a significant but imperfect relation­
ship between the prices paid and received for cottonseed by ginners. The 
means x, y of the computed regression line for 1956 lie above and to the 
right of the point where the computed line crosses the unbiased regression 
line. The means lie below and to the left of the point where the two lines 
cross for 1957 and slightly above and to the right for both seasons combined 
(Figures 6 and 7). A larger proportion of the seed were underpriced than 
overpriced in 1956 and the opposite situation existed in 1957. For the two 
seasons combined approximately equal proportions of seed were under and 
overpriced. 
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Table 6. Summary analysis of regression of price paid on price received for 
cottonseed by ginners and pricing errors, all districts by years8. 
Number of observations 
Items measured or All Dist. All Dist. All Dist. 
computed 1956 1957 1956-57 
574 528 1102 
Price paid by ginner: 
Mean 53.78 18.08 51.05 
Adjusted meanb 58.78 53.08 56.05 
Standard deviation 5*77 6.51 6.76 
Price received by ginner: 
Mean 
Standard deviation 
Correlation coefficient 
Coefficient of determination 
Regression coefficient 
Total sum of squares 
Reduction in S.S. due to reg. 
Deviations from reg. S.S. 
Variance of estimate S^e 
Standard error of estimate 
Standard error of reg. coef. 
value for test Ho:b=l 
value for test Ho:b=0 
60.95 
6.93 
0.8206** 
0.6733 
0.6831 
19,050.90 
12,827.28 
6,223.62 
10.88 
3*298 
0.0199 
(t 
Mean difference (error) 
Standard deviation 
Standard error of mean 
(t) value for test of hypothesis 
true mean difference « 0 
15*93 
34*34** 
-2.17 
6.37 
0.3762 
51.63 
6.55 
0.6063 
0.3676 
0.6027 
22,348.66 
8,214.59 
14,134*07 
26.87 
5.184 
0.0344 
H.53% 
17.48** 
+1.45 
6.53 
0.4020 
** 
-5.768 ** +3.607 ** 
56.48 
8.20 
0.7704 
0.5935 
0.6354 
50,332.45 
29,874.16 
20,458.29 
18.598 
4*313 
0.0159 
** 
21.99-
40.00** 
-*43 
7*51 
0.3201 
-1*344 
•8* 
a Error equals adjusted price paid minus prices received, 
k Average price paid plus $5*00 margin. 
c S.S. equals sum of squares. 
** Significant at .01 level. 
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The standard deviations of the mean for prices paid were not as large 
as those for prices received. This means that the prices paid did not cover 
as wide a range as prices received. 
There was a considerably higher association between prices paid and 
received during 1956 than in 1957. Approximately 67 percent of the variations 
in the prices paid for seed in 1956 was linearly associated with price re­
ceived compared to 37 percent in 1957. For the two seasons combined 59 per­
cent of the variation in prices paid was linearly associated with price 
received. The standard error of estimate was also higher in 1957 than in 
1956, $5.18 and $3.30, respectively. The standard error for the two seasons 
combined was $4.31 (Table 6). 
Since the analysis is based upon data consisting of shipments to oil 
mills by gins, it is most useful in evaluating the pricing errors for such 
lots. Data were not avail able to determine the grade and actual value of 
each individual bale lot of seed comprising each shipment. This is an 
additional source of error in the present pricing system. This error would 
be measured by the extent to which the grade of individual bale lots might 
vary from the average grade of the entire shipment. Thus, the present 
pricing system is subject to two types of errors, one in the form of its 
failure to reflect accurately the prices received from the oil mill for 
each shipment and the second in the form of the failure of the gin price to 
reflect variations in the value of individual bale lots making up each ship­
ment. 
This analysis indicates that the present pricing system provides only 
a small and uncertain incentive for producers to produce high-grade cotton­
seed. The producer of high-grade seed gets the same amount for his seed 
w 
as the producer of low-quality seed under the present flat price system. In 
addition, the tendency of gin prices to underprice high-quality and overprice 
low-quality seed tends to penalize producers during periods when seed quality 
is high and give them unearned benefits during periods of low-quality seed 
production. 
The present pricing system involves an element of risk for the ginner. 
He purchases seed from producers on the basis of an estimate of what he 
thinks the quality will be, however, his sales of cottonseed to the oil mill 
are based on an official grade analysis of the seed. The pricing errors in 
thé present systems indicate that this element of risk is quite large. 
Pooled regressions 
The 1956 season was favorable for producing high quality cottonseed, 
A favorable growing season followed by good harvest weather kept seed de­
terioration to a minimum. In contrast, the 1957 season was very unfavorable. 
Excessive rainfall during the growing season lowered the quality of the seed 
in the field and continued rainfall during the harvest season led to further 
deterioration in seed quality. Differences in pricing errors between the 
two seasons were noted in the analysis made by districts. An appraisal of 
the data indicated that the differences between seasons may be due to dif­
ferences in the average quality of seed produced. If this were true then 
the regressions for the two seasons may not differ significantly. Similar 
relationships were noted among the three districts. 
The analysis of variance technique was used to test the difference be­
tween the regression coefficients for the two seasons in each district and 
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for the three districts each season.^ The regressions were first tested to 
ascertain if one regression line could be used to represent both seasons. 
If the difference between the coefficients was found to be significant, a 
second test was made to ascertain if the slopes of the regression lines were 
significantly different. A similar procedure was used to test differences 
between districts. 
The difference between regression coefficients for the two seasons was 
not found to be significant in District I or for all districts combined. 
The differences were significant at the 5 percent level in District III and 
highly significant in District II (Table 7). The differences between the 
regression coefficients for all other combinations of years and districts 
were found to be highly significant except Districts I and II for 1957. This 
indicated that the pricing errors were different between districts and some­
what different between seasons. 
1 Ostle, Bernard. Statistics in research. Ames, Iowa, Iowa State College 
Press. 195b. For a full discussion of the method used see pp. 133-138. 
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Table 7. Analysis of variance of regression coefficients: values of F for 
tests of hypotheses about regression coefficients 
Source of variation d.f. 
Can one reg. 
line be used d.f. 
Are slopes of 
reg. lines equal 
All years: 
Districts I, II, III 
Districts I, II 
Districts II, III 
Districts I, III 
U-1096 
2-1+1+0 
2-699 
2-1053 
13.05%; 
18.71 
10.53** 
10.61** 
2-1096 
1-1+1+0 
1-699 
1-1053 
9.77** 
19.65** 
17.21+** 
1.31 
1956: 
Districts I, II, III 
Districts I, II 
Districts II, III 
Districts I, III 
1-568 
2-212 
2-382 
2-51+2 
20.68** 
sap 
6.25** 
2-568 
1-212 
1-382 
1-5U2 
3.16* 
Il71« 
1.63 
1957: 
Districts I, II, III 
Districts I, II 
Districts II, III 
Districts I, III 
U-522 
2-221+ 
2-313 
2-507 
3.81+** 
2.21+ 
19.58** 
1+.99 
2-522 
1-221+ 
1-313 
1-507 
0.77 
1.97 
0.61 
0.29 
District I: 
1956, 1957 2-395 1.26 1-395 2.36 
District II: 
1956, 1957 2-1+1 1+8.88** l-lil 8.95** 
District III: 
1956, 1957 2-651+ 2.75* 1-654 lull* 
All Districts: 
1956, 1957 2-1098 2.71 1-1098 1+.33 
* Significant at .05 level. 
** Significant at .01 level. 
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ALTERNATIVE PRICING SYSTEMS 
The precision of any marketing system in reflecting the value of a prod­
uct to the owner is limited by the cost of determining the differences in 
value. Precision cannot be carried beyond the point where the cost of de­
termining the differences is greater than the differences themselves. Thus, 
in evaluating any alternative pricing system, one must consider its effect 
on both pricing efficiency and operational efficiency. The relationship 
between the two will determine whether or not the alternative system warrants 
adoption. 
Several methods of pricing cottonseed at the ginner market could be 
used. The estimation of grades by ginners and the resulting pricing errors 
in the present system suggests attention being given to alternatives which 
more accurately reflect grade variations in price. Three such alternatives 
would be to market cottonseed on the basis of (1) the actual grade of each 
individual bale lot of seed; (2) the grade of seed in each shipment to the 
oil mill, and (3) an estimate of the grade of each individual lot based on 
the measurement of one or more of the factors affecting grade. In con­
sidering each of the alternatives, it is assumed that the present official 
grading system accurately reflects the true quality differences in cottonseed, 
that the oil mill base price accurately reflects consumer demand for cotton­
seed products and that the premiums and discounts for grade above and below 
the basis grade accurately reflect the value differences between grades. 
Actual Grades 
The optimum in pricing efficiency woulg be achieved if each individual 
lot of cottonseed was sold on the basis of its grade. This would involve 
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taking a sample of each bale lot of seed, having an official grade analysis 
made and pricing the seed on the basis of its grade and the oil mill base 
price at the time of sale. Since the present system of grading is too 
elaborate, too expensive and time consuming for use on the small lots of 
cottonseed purchased by the ginner from producers, this method is clearly 
impractical at this time. 
Grade of Each Shipment 
Optimum pricing efficiency would be achieved by this method in so far 
as reflecting the variation in prices received by ginners is concerned. It 
would be something less than the optimum in terms of pricing efficiency for 
individual lots of cottonseed. Pricing errors would be present to the extent 
that the grade of the individual lots varied from the grade of the shipment. 
One might expect this error to be quite small in areas where varieties, 
soils, cultural practices, and growing and harvesting conditions were highly 
uniform. In practice, the use of this system would mean that the ginner 
would have to delay settlement on his purchase of seed until he obtained the 
official grade analysis and oil mill price on each shipment or make a partial 
payment at the time of ginning with a final settlement after the grade analy­
sis was obtained. This would involve considerable change from the present 
custom of deducting the ginning charge from the seed payment and making 
immediate settlement for the balance. No data are available at the present 
time to ascertain the variability in grade of individual lots of seed ma long 
up a shipment. Such data are necessary in order to determine the extent of 
the pricing errors involved in the use of such a system. Although this 
method would be an improvement over the present system, the problems 
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associated with changing to the system and the fact that it does not elimi­
nate pricing errors for individual lots leave much to be desired. 
Estimated Grades 
Purchasing cottonseed at the gin on the basis of estimated grades would 
have the advantage of reflecting variations in individual lots of seed and 
at the same time lend itself to practical application. Pricing errors would 
be limited to the extent of the errors in estimating grades. The analysis 
of three such systems of estimating grade and the resulting reductions in 
pricing errors as compared to the present system are discussed in the 
following sections. 
ALTERNATIVE METHODS OF ESTIMATING COTTONSEED GRADES 
The present standards for grades of cottonseed sold or offered for sale 
for crushing purposes within the United States specify that the grade of 
cottonseed be obtained by multiplying a quantity index by a quality index 
and dividing the result by 100.The standards specify that the quantity 
index be determined by the percentage of oil and ammonia in the seed plus an 
applicable linters premium or discount. They also specify that the quality 
index be determined by the percentage of foreign matter and moisture in the 
seed and the percentage of free fatty acids in the oil in the seed. The 
six factors affecting cottonseed grade under the present standards, there­
fore, are: percentage of oil, ammonia, foreign matter, and moisture in the 
seed, the percentage of free fatty acids in the oil in the seed and a linters 
factor. 
The approach to the development of the grade estimates was guided by 
the hypothesis that some of the factors affecting grades have a higher 
relationship to grade than others. A second hypothesis was that certain 
grade factors are correlated with grade sufficiently to be used to estimate 
grade. An important consideration in the selection of the grade factors was 
the practicability of their application and use in actual practice. 
Multiple regression analysis of the effects of the various grade 
factors on the grade of cottonseed have shown that oil quality (free fatty 
acid) is the most important and quantity of oil is the second most important 
U. S. Department of Agriculture, Agricultural Marketing Service, Cotton 
Division. Standards for grades of cottonseed sold or offered for sale for 
crushing purposes within the United States. Service and Regulatory Announce­
ment No. A .M.S. 179. April, 1958. pp. 1-4. 
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factor affecting grade. Moisture and ammonia content ranked third and 
fourth, respectively, while foreign matter content was found to have a 
negligible effect on cottonseed grade.The linters content was not a 
factor of grade at the time the analysis was made. 
The development of practical methods for the determination of the oil 
and moisture content of seed at the gin was summarized in the review of 
literature. As indicated above, oil and moisture are two of the more im­
portant factors affecting grade. Oil content is an important factor in 
determining the quantity index while moisture content is an important factor 
in determining the quality index. 
These developments suggest three possible alternative methods of esti­
mating cottonseed grades at the gin based on (l) the moisture content alone, 
determined by use of the electrical conductivity method; (2) the oil content 
alone, determined by the dielectric method or (3) a combination of both oil 
and moisture contents. Separate regression analyses were calculated for 
each of the possible alternatives. Scatter diagrams were also used to ascer­
tain the relationship of the factors to grade. 
Regression of Grade and Moisture Content 
Moisture determinations through the use of the USDA moisture meter are 
simply and quickly performed. Its use would require less in the way of 
operational changes than either the use of the oil meter alone or the use of 
both meters in conjunction with each other. Even though moisture ranked 
Whitten, Marion E. U. S. Department of Agriculture, Agricultural 
Marketing Service, Marketing Research Division. Unpublished data on cotton­
seed grade analysis. Private communication. 1958. 
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third in importance as a factor affecting grade, these operational efficiency 
aspects suggest it be given first consideration as a basis of grade esti­
mation. 
It was impossible to obtain actual oil and moisture determinations 
through the use of the two meters for this phase of the study. The cost 
of obtaining such data would have exceeded the funds available for the 
study. The oil and moisture contents as determined by the official methods 
were obtained from the official grade analysis of each lot of seed included 
in the study. Since the meters have been recommended as alternatives to the 
present official methods of oil and moisture determination, it was assumed 
that official determinations would approximate those that would have been 
obtained if the meters themselves had been used. Differences in determi­
nations between the two methods would be a source of error in the analysis. 
In the first stages of the analysis the data were examined by graphical 
methods. The grade-moisture content data for observations in the three 
districts and two seasons were plotted on separate graphs. The scatter 
diagrams showed a pattern of negative relationship between grade and moisture 
content. However, the relationship differed greatly between seasons. When 
all of the observations were combined into one scatter diagram, it formed a 
curved, horn-shaped distribution of dots. There was a relatively small 
scatter of dots at the upper left hand part of the diagram and the scatter 
became wider as it curved downward to the right (Figure 8). 
Neither a linear or curvilinear relationship tended to fit the data 
very closely. There was considerable variation about the free-hand fitted 
lines. Since it was not possible to determine these relationships precisely 
from the graphs, least squares regression techniques were used to derive 
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more definitive and meaningful measures of the association between grade and 
moisture."*" Neither the linear nor the curvilinear regressions were found 
to fit the data satisfactorily (Appendix Tables 21 and 22). 
The fact that oil quality (free fatty acid content) was the most im­
portant grade factor and that the average acid content was considerably 
higher during the 1957 season than in the 1956 season indicated that it may 
be exerting an influence on the grade-moisture relationships. Appraisal of 
supplemental data and further graphic analysis indicated a natural grouping 
of the data into 3 groups based upon their free fatty acid content as 
follows: (1) seed containing 2 percent or less free fatty acidj (2) seed 
containing 2.1 to 4.9 percent free fatty acid, and (3) seed containing 5 
percent or more free fatty acid. It was found that only during abnormal 
seasons would there be any appreciable amount of seed containing 5 percent 
or more free fatty acids. During normal seasons in Louisiana one could 
expect 90 percent or more of the seed to contain less than 2 percent free 
fatty acid (Table 8). It was further noted that the average free fatty acid 
content of seed during any season tented to increase as the season progressed 
and in normal seasons one could expect acid contents exceeding 2 percent to 
occur only in the latter part of the ginning period (Table 9). The acid 
content of seed in the 5 percent or more free fatty acid group ranged as high 
as 31 percent. However, the number of observations of the higher acid con­
tent seed were inadequate to make any further breakdown in the data for this 
group. In addition, the fact that no method was available for the gin 
^ Snedecor, George W. Statistical methods. Fourth Edition. Ames, Iowa, 
Iowa State College Press. 1953. For discussion of method used see pp. 103-
124. 
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Table 8. Proportions of total cottonseed samples containing specified per­
centages of free fatty acids, Louisiana, 1952-57a 
Percent free 
fatty acids 1952b 1953b 1954° 1955° 1956* 1957* 
- Percent -
Prime quality: 
86.3 60.8 0 — 1.8 93.2 91.7 97.3 24.3 
Below prime quality: 
6.7 13.4 1.9 - 12.4 8.2 39.0 2.7 70.6 
Off quality: 
12.5 - over 0.1 0.1 0.3 0.2 * 5.1 
o.o — 0.4 55.0 65.1 39.0 3.2 54.8 3.0 
0.5 - 0.9 23.0 19.2 30.9 26.8 33.8 12.1 
l.o - 1.4 10.3 4.9 11.9 20.7 6.8 5.7 
1.5 - 1.8 4.9 2.5 4.5 10.1 1.9 3.5 
1.9 - 2.9 4.7 3.8 6.2 15.9 1.7 9.3 
3.0 - 4.9 1.5 3.4 4.0 12.8 0.7 22.4 
5.0 - 6.9 0.2 0.7 1.6 6.9 0.2 16.4 
7.0 - 8.9 0.1 0.1 0.8 2.6 0.1 13.8 
9.0 - 10.9 0.1 0.1 0.5 0.7 * 6.3 
11.0 - 12.4 0.1 0.1 0.3 0.1 * 2.4 
12.5 - over 0.1 0.1 0.3 0.2 * 5.1 
a Season beginning August 1. 
k U. S. Department of Agriculture, Agricultural Marketing Service, 
Cotton Division. Cottonseed: cottonseed quality in the United States, 
1952-53» Memphis, Tennessee. November, 1954. p. 27. (Mimeograph) 
c U. S. Department of Agriculture, Agricultural Marketing Service, 
Cotton Division. Cottonseed: cottonseed quality in the United States, 
1954-55. Memphis, Tennessee. October, 1956. p. 21. (Mimeograph) 
* U. S. Department of Agriculture, Agricultural Marketing Service, 
Cotton Division. Cottonseed: cottonseed quality in the United States, 
1956-57. Memphis, Tennessee. December, 1958. p. 18. (Mimeograph) 
* Less than 0.05 percent. 
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Table 9» Average oil, moisture and free fatty acid content of cottonseed 
by specified periods, Louisiana, 1952-57a 
Item Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar.-July 
- Percent -
Cottonseed 
analysis : 
Oil: . 
1952° 17.3 18.2 18.7 18.6 18.2 17.8 17.4 17.7 
1953 17.3 18.4 19.1 18.7 18.4 18.4 18.4 18.0 
1954* 17.6 18.1 17.7 17.7 17.8 17.7 17.8 17.5 
1955% 18.3 19.0 19.0 19.0 18.7 18.8 18.3 18.0 
17.9 18.2 18.7 18.6 18.9 18.6 18.6 18.9 
1957 17.9 18.5 18.6 18.9 18.8 18.7 18.5 18.4 
Moisture: 
1952% 14.9 10.1 7.8 7.5 9.7 10.1 10.9 9.8 
195? 14.4 10.6 8.0 8.6 9.8 10.4 10.3 9.0 
1954° 13.7 9.0 10.8 10.7 10.0 9.7 9.6 9.7 
1955° 17.0 12.7 10.8 9.2 10.2 10.1 11.5 9.7 
1956* 12.8 9.6 8.3 10.2 10.0 10.6 10.6 10.2 
1957* 13.7 12.1 12.7 12.0 12.3 11.9 11.7 11.2 
Free fatty 
acidsj 
1952? 1.5 0.8 0.7 0.6 0.5 0.7 1.0 1.2 
1953 1.1 1.3 0.6 0.5 o.5 0.6 1.1 1.2 
1954° 0.9 0.6 1.0 2.2 3.2 2.8 2.3 2.3 
1955° 2.3 2.2 2.1 2.0 2.1 2.7 2.8 2.9 
1956* 0.9 0.5 0.5 0.6 1.0 1.5 1.9 1.1 
1957* 2.2 1.3 5.0 4.9 6.8 8.2 10.0 9.0 
a Season beginning August 1. 
U, S. Department of Agriculture, Agricultural Marketing Service, 
Cotton Division. Cottonseed: cottonseed quality in the United States, 
1952-53» Memphis, Tennessee. November, 1954. p. 11. (Mimeograph) 
C U. S. Department of Agriculture, Agricultural Marketing Service, 
Cotton Division. Cottonseed: cottonseed quality in the United States, 
1954-55. Memphis, Tennessee. October, 1956. p. 8. (Mimeograph) 
* U. S. Department of Agriculture, Agricultural Marketing Service, 
Cotton Division. Cottonseed: cottonseed quality in the United States, 
1956-57. Memphis, Tennessee. December, 1958. p. 7. (Mimeograph) 
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determination of the free fatty acid content made it impractical to subdivide 
the data further. It is anticipated that ginners will be able to ascertain 
the changes in free fatty acid content from one group to another fairly 
accurately through contacts with the oil mill, other ginners and their own 
official grade returns on oil mill shipments throughout the season. 
Scatter diagrams of the data for the three groups showed a negative 
linear pattern of relationship between moisture and grade in all except the 
5 percent or more acid group. No relationship could be ascertained for this 
group due to the wide scatter of observations. Single variable linear re­
gressions of grade on moisture content were computed for each free fatty 
acid grouping."*• In addition, the variance of the estimate, standard error 
of estimate, correlation coefficient and coefficient of determination were 
calculated. The standard error of the estimate was reduced from 9.81 to 
2.83 for the 2 percent or less free fatty acid group as compared with that 
of the regression involving all observations; the standard error of the 2.1 
to 1+.9 percent group was reduced to 7.50 (Table 10). No significant re­
lationship was found between moisture and grade in the 5 percent or more 
free fatty acid group, indicating that at this level of free fatty acid 
moisture could not be used as a predictor of grade. The effect of the high 
acid contents on grade obscured any relationship that may have existed be­
tween moisture and grade at this level. 
In using regression analysis in this study, it was assumed that the 
error (unexplained residual) was normally and independently distributed with 
zero mean and variance d , 
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Table 10. Summary analysis of regression of grade on moisture content by 
specified free fatty acid groupings 
Items measured or 
computed 
2% or less 
FFAa 
718 
Number of observations 
2.1 to h*9% 
FFA 
228 
5% or more 
FFA 
156 
Moisture content: 
Mean 9.3 12.33 12.48 
Grade index: 
Mean 100.93 
Correlation coefficient 0.4996 
Coefficient of determination 0.2496 
Regression coefficient -0.7880 
Total sum of squares 7,634.11 
Reduction in S.S. due to 
regression*5 1,905.82 
Deviation from reg. S.S. 5,728.29 
Variance of estimate S%e 8.00 
Standard error of estimate 2.83 
Value of I X » 0 +108.28 
** 
** 
93.20 
0.2992 
0.0896 
-1.5870** 
13,968.28 
1,250.86 
12,717.42 
56.27 
7.50 
+112.77 
73.97 
0.1065 
0.0114 
-0.8117 
28,555.96 
324.18 
28,231.78 
183.32 
13.54 
+84.10 
FFA equals free fatty acid. 
S.S. equals sum of squares. 
** Significant at .01 level, 
Estimation equations 
Least squares estimation equations using moisture content as the inde­
pendent variable were computed for each of the three free fatty acid groupings 
of the data. The resulting equations were: 
(1) 2 percent or less free fatty acid: Y = 108.28 - 0.788 X 
(2) 2.1 to 4.9 percent free fatty acid: Y » 112.77 - 1.587 X 
(3) 5 percent or more free fatty acid: Y » 84.10 - 0.812 X 
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Where X • the moisture content of the lot of seed (percent) 
Ï = the estimated grade (index) 
The estimated grade for a lot of seed within any free fatty acid group 
can be derived by inserting the moisture content of the lot in the applicable 
estimation equation. It should be remembered, however, that the estimates 
would be valid only for lots of cottonseed with moisture contents within the 
range of the lots actually observed in the study. In addition, it must be 
remembered that grades estimated from the equation are only estimates and 
are subject to error. Grade can be estimated most precisely when the 
moisture content equals the mean moisture content of the sample and the 
further the moisture content is from the mean, the less precise the estimate 
will be."*" In view of the small range of the data in each group, one could 
expect this type of error to be quite small. 
Errors in estimating grade 
The estimated grades of all lots of seed in each acid group were calcu­
lated using the appropriate equation developed above. The same procedure 
was followed to examine the errors in the estimated grades as that used to 
analyze the errors in prices paid for seed by ginners. The analysis was 
made for each of the three free fatty acid groups, for the 2 percent or less 
and the 2.1 and it.9 percent groups combined, and for all groups combined. 
The average actual grades3 of cottonseed were 100.93, 93.20 and 73.97 
for the 2 percent or less, 2.1 to k»9 percent and 5 percent or more free 
* Ostle, Bernard. Statistics in research. Ames, Iowa, Iowa State 
College Press. 1954» For full discussion of error see pp. 148-151. 
a Actual grade refers to the official grade analysis of each lot of 
cottonseed as obtained from the oil mill. Estimated grade refers to the 
grade calculated by use of the estimation equations developed in the study. 
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fatty acid groups, respectively. The average estimated grades for the three 
groups were 100.93, 93.19 and 73.97, respectively (Table 11). The small 
differences in the means were not significant. This indicated that there 
was no bias on the average in the estimates of grades based on moisture con­
tent alone. 
This does not mean, however, that there was no error in the grade esti­
mates, since it is possible that some grades may be overestimated while 
others are underestimated. To determine the extent of this type of error in 
the estimates, the linear regression of the estimated grades on the actual 
grades was computed. The regression coefficients were 0.2495, 0.0895 and 
0.008 for the 2 percent or less, 2.1 to 4*9 percent and 5 percent or more 
free fatty acid groups. If the estimated and actual grades were identical 
for each group these coefficients would be 1.0. Tests revealed that the 
coefficients were all significantly different from 1.0 indicating that the 
relationship between the estimated and actual grades was not perfect. The 
linear regression lines (B * 1.0) all pass through the means x, y, indicating 
that, on the average, the grades in each group were not biased (Figure 9). 
However, the computed regression lines are below the unbiased regression 
line when the grades are higher than the mean, indicating that on the average, 
these grades are underestimated. The computed lines are above the unbiased 
line when the grades are below the mean, indicating that on the average these 
grades are overestimated. This type of error was smallest for the 2 percent 
or less acid group and largest for the 5 percent or more group. The scatter 
of the dots about the unbiased regression line indicate that the errors are 
quite large for the 5 percent group. The dots lie in a long narrow band 
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Table 11. Summary of analysis of regression of moisture predicted grade on 
actual grade and grade errors by free fatty acid groupsa 
Number of observations 
Items measured or 2% or less 2.1 to 4.9% 5% or more 
computed FFA FFA FFA 
718 228 156 
Predicted grade: 
Mean 100.93 93.19 73.97 
Standard deviation 1.63 2.35 1.22 
Actual grade: 
Mean 100.93 93.20 73.97 
Standard deviation 3.26 7.84 13.57 
Correlation coefficient 0.5002** 0.2995** 0.0283 
Coefficient of determination 0.2502 0.0897 0.0080 
Regression coefficient 0.2495 0.0895 0.0080 
Total sum of squares 1,899.89 1,247.99 231.11 
Reduction in S.S. due to reg.c 475.25 111.93 1.85 
Deviation from reg. S.S. 1,424.64 1,136.06 229.26 
Variance of estimate S%e 19.90 5.03 1.49 
Standard error of estimate 4.46 2.24 1.22 
Standard error of reg. coef. o.o5i 0.019 0.007 
(t) value for test Ho:b=l 14.70** 47.99** 137.39** 
(t) value for test Ho:b«0 4.88** 4.72 1.11 
Mean difference (error) 0 -.01 0 
Standard deviation 2.58 5.79 9.64 
Standard error of mean 0.136 0.542 1.091 
(t) value for test of hypothesis 
true mean difference = 0 0.018 
— 
a Error equals predicted grade minus actual grade. 
b FFA equals free fatty acid. 
C S.S. equals sum of squares. 
** Significant at .01 level. 
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Table 11. Continued 
Number of observations 
Items measured or All 2% or less 
computed observations & 2.1 - 4.9$ 
1102 FFA combined 
946 
Predicted grade: 
Mean 95.51 99.06 
Standard deviation 9.a 3.78 
Actual grade: 
95.5 2 Mean 99.07 
Standard deviation 1147 5.81 
Correlation coefficient 0.8229** 0.6502** 
Coefficient of determination 0.6772 0.4228 
Regression coefficient 0.6769 0.4226 
Total sum of squares 98,025.55 13,495.49 
Reduction in S.S. due to reg. 66,384.27 5,705.53 
Deviation from reg. S.S. 31,641.28 7,789.96 
Variance of estimate S2e 28.77 8.25 
Standard error of estimate 5.36 2.87 
Standard error of reg. coef. 0.014 0.016 
(t) value for test Ho:b»l 22.93** 35.93% 
(t) value for test Ho:b=0 48.04** 26.30** 
Mean difference (error) —.01 —.01 
Standard deviation 10.50 4.90 
Standard error of mean 0.448 0.225 
(t) value for test of hypothesis 
true mean difference = 0 .022 .044 
across the graph and tend to be concentrated around the means x, y on the 
right hand side of the graph. This indicates that the errors in estimating 
the very low grades is quite large, but that the errors for the higher 
grades in this group would be considerably smaller. The scatter of dots 
about the unbiased lines is much smaller for the other two acid groups. 
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Figure 9» Relationship between moisture-estimated grade and 
actual grade of cottonseed by free fatty acid 
groups 
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The standard deviation of the means for the estimated grades were 1.63, 
2.35 and 1.22 for the 2 percent or less, 2.1 to 4.9 percent and 5 percent 
or more free fatty acid groups, while the corresponding standard deviations 
for the actual grades were 3.26, 7.84 and 13.57. This indicates that approxi­
mately two-thirds of the estimated and actual grades would not vary above or 
below the mean by more than these amounts. The standard deviations of the 
means of the estimated grades were smaller for each group than the corre­
sponding deviations for the actual grades, indicating that the estimated 
grades did not have as wide a range as the actual grades. This reflects a 
tendency of the estimated grades to cluster around the means. 
The standard errors of estimates for the three groups, were 4.46, 2.24 
and 1.22, respectively. This indicates that the estimated grades would 
overestimate or underestimate the actual grade of approximately one-third 
of the lots of cottonseed by this amount, or more, if the observed regressions 
were used to correct the errors in the estimated grades. 
Twenty-five percent of the variation in the estimated grades for the 2 
percent group was linearly associated with the actual grades and 9 percent 
in the 2.1 to 4.9 percent group. Less than 1 percent of the variation in 
the estimated grade for the 5 percent or more groups was linearly associated 
with actual grade. Tests revealed a non-significant relationship between 
estimated and actual grades in the 5 percent or more acid group. This was 
to be expected in view of the non-significant relationship between moisture 
and grade in this group. The use of moisture alone to estimate the grade of 
cottonseed containing 5 percent or more free fatty acid can not be recommended 
on the basis of the results of this study. The analysis of grading errors 
for this group were included for comparative purposes only. 
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If grade estimates were to be made on the basis of moisture content, it 
was contemplated that the ginner would use each estimation equation in turn 
as the free fatty acid content increased from one level to the next suc-
ceedingly higher one. In order to ascertain the errors involved over the 
entire range of possible acid contents the combined results of using all 
three estimation equations were considered. 
The average estimated grade for all lots of cottonseed in the study was 
95.51 while the average actual grade was 95.52 (Table 11). The small dif­
ference in the means was not significant indicating that there was no bias 
on the average in the estimated grades. 
The computed linear regression coefficient was 0.676?. Tests revealed 
that the regression coefficient was significantly different from 0 and 1.0, 
indicating a significant but imperfect relationship between the estimated 
and actual grades. The unbiased regression line (B » 1.0) passes through 
the means x, y, indicating that on the average the estimated grades were 
unbiased. However, the computed regression line lies below the unbiased 
line for grades higher than the mean and above for grades below the mean 
(Figure 10). This means that on the average the higher grades are under­
estimated and the lower grades are overestimated. Since the regression 
coefficient for all observations is considerably larger than for any one of 
the groups, the average error of overestimating and underestimating grades 
below and above the mean is not as great for all observations as it is for 
the individual groups. The difference in the standard deviation of the mean 
is also smaller for all observations. These relationships were expected in 
view of the fact that the unbiased regression line (B = 1,0) passes through 
the means x, y of all three groups of data. 
B-l-O 
50 60 70 
Actual grade 
90 100 110 
Figure 10. Relationship between moisture-estimated grade and actual 
grade, 1102 lots of cottonseed 
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Approximately 68 percent of the variation in the estimated grades was 
linearly associated with the actual grades while 32 percent was unexplained. 
The standard error of estimate was 5.36. It is obvious from the graph that 
the standard error is not the same throughout the scatter diagram. The 
standard error for the combined groups is an average of the errors for each 
of the groups. 
Although moisture content can not be used to estimate the grade of seed 
containing 5 percent or more free fatty acid, it is anticipated that it may 
be used to estimate grade for cottonseed containing less than 5 percent free 
fatty acid during seasons when higher acid contents do not occur. In view 
of this, the estimated grades for the 2 percent or less and 2.1 to 4.9 per­
cent acid groups were combined for analysis. The results in general were 
similar to those for all groups. The computed regression coefficient was 
reduced to 0.4226, the standard error of estimate to 2.87 and the coeffi­
cient of determination to 0.4226. On the average there was no bias in the 
grade estimates} however, those grades above the mean were underestimated 
•while those below were overestimated. This type error was somewhat larger 
than for all observations combined because of the smaller regression coeffi­
cient. 
Regression of Grade and Oil Content 
Oil content is the second most important factor affecting cottonseed 
grades. Oil determinations by the USDA oil meter however, are not as 
simply and quickly performed as are moisture determinations. It is also 
anticipated that the original cost will be somewhat higher for the oil 
meter than for the moisture meter and that it will require more skill in 
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its operation. Grade estimates based on oil content alone, therefore, were 
considered to be second in importance from the standpoint of operational 
efficiency alone. 
The same procedure was followed to analyze the relationship between 
oil content and cottonseed grades as was used for moisture. The data were 
divided into three groups on the basis of the free fatty acid content: 
(1) 2 percent or less; (2) 2.1 to 4.9 percent, and (3) 5 percent or more 
free fatty acid in the oil in the seed. Single variable linear regressions 
of grade on oil content were computed for each acid grouping. All of the 
regression coefficients showed a positive relationship between the oil con­
tent of the seed and cottonseed grade. The standard error of estimate was 
1.76 compared to 2.81 for moisture in the less than 2 percent acid group; 
7.60 compared to 7*50 in the 2.1 to It.9 percent acid group, and 12.60 
compared to 13.54 in the 5 percent or more acid group (Table 12). Approxi­
mately 71 percent of the variation in oil content was associated with 
variations in the grade of the seed in the 2 percent or less acid group, 
while only 7 and 14 percent were so associated in the 2.1 to 4.9 percent and 
5 percent or more acid groups, respectively. All of the regressions were 
found to be significant at the 1 percent level. 
Estimation equations 
Least squares estimation equations using the oil content as the inde­
pendent variable were computed for each of three acid groups. The resulting 
equations were: 
(1) 2 percent or less free fatty acid: Y » 33.62 + 3.686 X 
(2) 2.1 to 4.9 percent free fatty acid: Y « 38.41 + 2.986 X 
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Table 12. Summary analysis of regression of grade on oil content by speci­
fied free fatty acid groupings 
Number of observations 
Items measured or 2% or less 2.1 to k»9% $1° or more 
computed FFAa FFA FFA 
718 228 156 
Oil content: 
Mean 18.26 18.35 18.2k 
Grade index: 
Mean 100.93 93.20 73.97 
Correlation coefficient 0.81*15** 0.2550** 0.3801** 
Coefficient of determination 0.7082 0.0651 O.lijJ+5 
Regression coefficient +3.6860** +2.9856** +7.1319** 
Total sum of squares 7,634.11 13,968.28 28,555.96 
Reduction in 3.3. due to 
regression" 5,U06.50 909.92 4,127.07 
Deviation from reg. 3.3. 2,227.61 13»058.36 2k,428.89 
Variance of estimate S2e 3.11 57.78 158.63 
Standard error of estimate 1.76 7.60 12.60 
Value of ï X = 0 +33.62 +38.41 -56.12 
a FFA equals free fatty acid. 
^ S.S. equals sum of squares• 
Significant at .01 level. 
(3) 5 percent or more free fatty acid: J = -56.12 + 7.132 X 
Where X » the oil content of the lot of seed (percent) 
Y =» the estimated grade (index) 
The estimated grade for a lot of cottonseed within any free fatty acid 
group can be derived by inserting the oil content of the lot in the applicable 
estimation equation. These estimates are subject to the same limitation as 
indicated for those based on moisture content. 
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Errors in estimating grade 
The estimation equations developed above, were used to estimate the 
grade of all lots of seed in the appropriate acid groups. The same procedures 
were followed to analyze the errors of the grade estimates as were used for 
moisture. 
The average actual grade of cottonseed was the same for each acid group 
as that in the moisture analysis. The average estimated grades for the 
three groups were 100.92, 93*22 and 73.98 for the 2 percent or less, 2.1 to 
It.9 percent and 5 percent or more acid groups, respectively (Table 13). The 
small differences in the means were not significant, indicating that there 
was no bias on the average in the estimates of grade based on oil content 
alone. The computed regression coefficients were 0.7218, 0.061|6 and O.U+I4.3 
for the three acid groups, respectively. The coefficients for the 2 percent 
or less and £ percent or more groups were considerably higher than the corre­
sponding coefficients for the moisture estimated grades. All of the coef­
ficients were found to be significantly different from 1.0, indicating that 
the relationship between the estimated and actual grade was not perfect* 
like the moisture data, the linear regression lines (B » 1.0) all pass 
through the means x, y indicating that, on the average, the lower grades in 
each group are overestimated and the higher grades are underestimated 
(Figure 11). This type error was considerably smaller in the 2 percent or 
less acid group, slightly higher in the 2.1 to U.9 percent group and con­
siderably smaller in the $ percent or more acid group, for the oil estimated 
grades as compared with the moisture estimated grades. The scatter of dots 
about the unbiased regression line was considerably smaller in the 2 percent 
or less acid group than in the other two groups. It was also smaller than 
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Table 13. Summary of analysis of regression of oil predicted grade on actual 
grade and grade errors by free fatty acid groups8. 
Number of observations 
Items measured or 
computed 
2% or less 
FFAb 
718 
2.1 to 4.9% 
FFA 
228 
5% or more 
FFA 
156 
Predicted grade: 
Mean 100.92 93.22 73.98 
Standard deviation 2.80 1.97 4.92 
Actual grade: 
Mean 100.93 93.20 73.97 
Standard deviation 3.26 7.84 13.57 
Correlation coefficient 0.8)413** 0.2569** 0.3977** 
Coefficient of determination 0.7078 0.0660 0.1582 
Regression coefficient 0.7218 0.0646 0.1443 
Total sum of squares 5,618.56 883.03 3,757.49 
Reduction in S.S. due to reg«c 3,976.9k 58.26 594.29 
Deviation from reg, S.S. 1,641.62 824.77 3,163.20 
Variance of estimate S^e 2.29 3.65 20.54 
Standard error of estimate 1.51 1.91 4.53 
Standard error of reg. coef. 0.017 0.016 0.027 
(t) value for test Ho:b«l 16.08** 57.74** 31.93** 
(t) value for test Ho:b»0 1(1.72** 3.99** 5.38** 
Mean difference (error) —.01 +.02 +.01 
Standard deviation 3.0U 5.72 10.21 
Standard error of mean 0.160 0.536 1.156 
(t) value for test of hypothesis 
true mean difference =» 0 0.062 0.037 0.008 
a Error equals predicted grade minus actual grade. 
^ FFA equals free fatty acid. 
c S.S. equals sum of squares. 
** Significant at .01 level. 
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Table 13* Continued 
Number of observations 
Items measured or 
computed 
All 
observations 
1102 
2% or less 
& 2.1 - 4.9% 
FFA combined 
946 
Predicted grade: 
Mean 
Standard deviation 
95.49 
10.02 
99.06 
4.21 
Actual grade: 
Mean 
Standard deviation 
95.5 2 
11.47 
99.07 
5.81 
Correlation coefficient 
Coefficient of determination 
Regression coefficient 
Total sum of squares 
Reduction in S.S. due to reg.c 
Deviation from reg, S.S, 
Variance of estimate S^e 
Standard error of estimate 
Standard error of reg. coef. 
0.8537** 
0.7288 
0.7456 
110,518.81 
80,543.1*0 
29,975.41 
27.25 
5.22 
0.014 
0.7223** 
0.5217 
0.5231 
16,755.54 
8,741.30 
8,014.24 
8.49 
2.91 
0.016 
(t) value for test Ho:b°l 
(t) value for test Ho:b=»0 
18.57** 
54.42** 
29.26** 
32.09 
Mean difference (error) 
Standard deviation 
Standard error of mean 
-.03 
10.77 
0.459 
-.01 
5.08 
0.233 
(t) value for test of hypothesis 
true mean difference • 0 0.065 0.043 
for the corresponding group for the moisture grades, indicating a smaller 
error in the grade estimates. 
The standard deviation of the mean was smaller for the estimated grades 
than for the actual grades in each group, with the smallest difference being 
found in the 2 percent or less acid group. The estimated grades showed more 
of a tendency to cluster around the mean than did the actual grades. 
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Figure 11» Relationship between oil-estimated grade and 
actual grade of cottonseed by free fatty acid 
groups 
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The standard errors of estimate for the three acid groups were 1.5l, 
1.91 and 4.53, respectively. The standard errors of estimate were less than 
those for the moisture data except for the 5 percent or more acid group. 
Approximately 71 percent of the variation in the estimated grades was 
linearly associated with the actual grades in the 2 percent or less group, 
7 percent in the 2.1 to 4.9 acid group and 16 percent in the 5 percent or 
more acid group. These percentages were considerably higher in the 2 percent 
and less and the 5 percent or more acid groups than they were for the corre­
sponding groups for moisture grade estimates. 
The average estimated grade for the combined groups was 95.49 while the 
average actual grade was 95*52 (Table 13). The small difference in the 
means was not significant, indicating that there was no bias on the average 
in the estimated grades for all lots of seed. 
The computed regression coefficient for the combined groups was 0.7456. 
Tests revealed that the regression coefficient was significantly different 
from 0 and 1.0. This indicated a significant but imperfect relationship be­
tween the oil estimated grades and actual grades. The unbiased regression 
line (B » 1.0) passes through the means x, y indicating that on the average 
the estimated grades were unbiased. However, the computed line lies below 
the unbiased line for grades higher than the mean and above for grades below 
the mean (Figure 12). This means that on the average the oil estimated 
grades underestimate the higher grades and overestimate the lower grades. 
This type error was smaller for the oil estimated grades than for the mois­
ture estimated grades and was smaller than that found in any of the indi­
vidual acid groups. 
110 
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x - x,y 
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Actual grade 
Figure 12. Relationship between oil-estimated grade and actual grade, 
1102 lots of cottonseed 
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Approximately 73 percent of the variations in the estimated grades was 
linearly associated with the actual grades compared to 68 percent for the 
moisture estimated grades. The standard error of estimate was $.22. 
Multiple Regression of Grade, Oil Content and Moisture Content 
In order to make use of both the oil and moisture content of seed in 
estimating grade, the ginner would have to purchase both USDA meters and 
perform two tests on each lot of seed purchased. Not only would the cost of 
both meters be larger than for any single one, but also the time and skill 
required to make the two tests would be increased beyond that required to 
perform either one alone. Although it may be anticipated that the accuracy 
of the grade estimates using both factors will be greater than that obtained 
by using either one alone, unless this increased efficiency more than off­
sets the decrease in operational efficiency occasioned by the use of both, 
it would not be considered practical. 
The same procedure was followed to analyze the relationship between 
oil, moisture and grade as was used for the single variable analysis. The 
data were divided into three groups on the basis of free fatty acid content 
and multiple linear regressions of grade on oil and moisture content were 
fl 1 
computed for each acid grouping. Snedecor's direct method of computation 
for 3 variates was used for the analysis. The standard error of estimate 
a 
In using the regression analysis the following assumptions were made: 
(l) the effects of the variables are additive, (2) the error is normally 
and independently distributed, and the variance of the Y's is equal for all 
X's. 
^ Snedecor, George W. Statistical methods. Fourth Edition. Ames, 
Iowa, Iowa State College Press. 191*6. pp. 364-369• 
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for the three acid groups were 1.34» 7*1)1 and 12.62, respectively (Table lit)* 
The coefficients of determination were 0.833, 0.115 and 0.147 for the three 
acid groups, all of which were higher than the corresponding coefficients 
for the oil or moisture variables alone. The partial regression coefficients 
for oil content were all positive, while those for moisture were negative, 
with the exception of the 5 percent or more acid group. This means that 
grade increased with each unit increase in oil content and decreased with 
each unit increase in moisture content, except in the high acid group, where 
grade increased as moisture increased. All of the regressions were found to 
be significant at the 1 percent level. 
Estimation equations 
Multiple least squares estimation equations using the oil and moisture 
content as independent variables were calculated for each of the three acid 
groups. The resulting equations were: 
(1) 2 percent or less free fatty acid: Ï = 44.10 + 3.402 X^ - 0.567 Xg 
(2) 2.1 to 4.9 percent free fatty acid: Ï - 71.99 + 2,009 X^ - 1.270 Xg 
(3) 5 percent or more free fatty acid: ï = -68.32 + 7.480 X^ + 0.469 Xg 
Where X^ • the oil content of the lot of seed (percent) 
Xg = the moisture content of the lot of seed (percent) 
ï - the estimated grade (index) 
The estimated grade for a lot of cottonseed within any free fatty acid 
group may be derived by inserting the oil and moisture contents of the lot 
in the applicable estimation equation. The estimated grades obtained are 
subject to similar limitations as those indicated for the single variable 
equation estimates. 
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Table lit. Summary analysis of multiple regression of grade on oil and mois­
ture content by specified free fatty acid groupings 
Items measured or 
computed 
2.% or less 
FFAa 
718 
Number of observations 
2.1 to 4.9* 
FFA 
228 
3/T or more 
FFA 
156 
Moisture content: 
Mean 
Oil content: 
Mean 
Grade index: 
Mean 
Correlation coefficient 
Coefficient of determination 
Partial reg. coef.- oil 
Partial reg, coef.- moisture 
Total sum of square 
Reduction S.S. due to reg. 
Deviation from reg. S.S. 
Variance of estimate S^e 
Standard error of estimate 
Value of ï X = 0 
18.26 
9.33 
100.93 
0.9127 
0.8330 
+3.4019 
-0.5665 
7,634.11 
6,359.44 
1,274.67 
1.78 
1.34 
+44.10 
** 
18.35 
12.33 
93.20 
0.3398 
0.1155 
+2.0093 
-1.2696 
13,968.28 
1,612.87 
12,355.41 
54.91 
7.41 
+71.99 
** 
18.24 
12.48 
73.97 
0.3833' 
0.1469 
+7.4803 
+0.4686 
28,555.96 
4,194.63 
24,361.33 
159.22 
12.62 
-68.32 
** 
a FFA equals free fatty acid, 
k S.S. equals sum of squares. 
Significant at .01 level. 
Errors in estimating grade 
The three equations developed above were used to estimate the grade of 
all lots of seed in the appropriate acid groups. The average estimated 
grades for the three acid groups were 100.93, 93.20 and 73.98 while the 
average actual grades were 100.93, 93.20 and 73.97 (Table 15). There was 
no difference in the means for the first two groups. The + .01 difference 
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Table 15. Summary of analysis of regression of oil-moisture predicted grade 
on actual grade and grade errors by free fatty acid groups8. 
Number of observations 
Items measured or 2% or less 2.1 to k*9% 5% or more 
computed FFA FFA FFA 
718 228 156 
Predicted grades 
Mean 100.93 93.20 73.98 
Standard deviation 2.98 2.67 4»93 
Actual grade: 
Mean 
Standard deviation 
Correlation coefficient 
Coefficient of determination 
Regression coefficient 
Total sum of squares 
Reduction in S.S. due to reg.c 
Deviation from reg. S.S. 
Variance of estimate S^e 
Standard error of estimate 
Standard error of reg. coef. 
(t) value for test Ho:b=l 
(t) value for test Ho:b=0 
Mean difference (error) 
Standard deviation 
Standard error of mean 
(t) value for test of hypothesis 
true mean difference 3 0 
100.93 93.20 73.97 
3.26 7.84 13.57 
0.9119** 0.3396** 0.4034* 
0.8316 0.1153 0.1627 
0.8325 0.1155 0.1466 
6,363.29 1,617.75 3,772.10 
5,291.11 186.45 613.55 
1,071.85 1,431.30 3,158.55 
1.50 6.33 20.51 
1.22 2.52 4.53 
0.014 0.021 0.027 
11.96** 41.52% 31.84** 
59.46** 5.42 5.47** 
0 0 +.01 
3.12 5.86 10.21 
0.165 0.549 1.156 
0.008 
a Error equals predicted grade minus actual grade. 
b FFA equals free fatty acid. 
c S.S. equals sum of squares. 
** Significant at .01 level. 
Table 1$. Continued 
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Number of observations 
Items measured or 
computed 
All 
observations 
1102 
2% or less 
& 2.1 - h.9% 
FFA combined 
. 946 
Predicted grade: 
Mean 
Standard deviation 
95.51 
9.83 
99.06 
4.40 
Actual grade: 
Mean 
Standard deviation 
CM 
C*» 99.07 
5.81 
Correlation coefficient 
Coefficient of determination 
Regression coefficient 
Total sum of squares 
Reduction in S.S. due to reg.c 
Deviation from reg. S.S. 
Variance of estimate S^e 
Standard error of estimate 
Standard error of reg. coef. 
0.8605** 
0.7105 
0.7371 
106,304.58 
78,718.28 
27,586.30 
25.08 
5.01 
0.013 
0.7569** 
0.5729 
0.5730 
18,306.81 
10,487.82 
7,819.02 
8.28 
2.88 
0.016 
(t) value for test Ho:b=l 
(t) value for test Ho:b=0 
19.92** 
55.81** 
26.52%* 
35.59** 
Mean difference (error) 
Standard deviation 
Standard error of mean 
-.01 
10.68 
0.455 
—.01 
5.16 
0.237 
(t) value for test of hypothesis 
true mean difference = 0 0.022 0.042 
for the 5 percent or more free fatty acid group was not found to-be signifi­
cant. This means that there was no bias on the average in the grade esti­
mates based on the oil and moisture content of the seed. The computed 
regression coefficients for the three acid groups were 0.8325, 0.1155 and 
0.1466, respectively. All of the regression coefficients were found to 
differ significantly from 1.0, indicating an imperfect relationship between 
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the variables. The unbiased regression lines (B = 1.0) all pass through the 
means x, y indicating that on the average the lower grades in each group are 
overestimated while the higher grades are underestimated (Figure 13) • This 
type error was very small for the 2 percent or less acid group and was 
smaller for all groups than the corresponding error for either moisture or 
011 alone. The scatter of the dots about the unbiased regression line was 
also smaller, indicating a smaller grade error. 
Approximately 83 percent of the variation in the estimated grades was 
linearly associated with the actual grades in the low free fatty acid group, 
12 percent in the 2.1 to 4.9 acid group and 16 percent in the 5 percent or 
more free fatty acid group. The standard errors of estimate for the three 
groups were 1.22, 2.52 and lt.53, respectively. 
The average estimated grade for the combined groups was 95«51 while the 
average actual grade was 95*52. The small difference in the means was not 
significant, indicating no bias on the average in the estimated grades* 
The computed regression coefficient for the combined groups was 0.7371* 
Tests revealed that the regression coefficient was significantly different 
from 0 and 1.0. The unbiased regression line (B • 1.0) passes through the 
means x, y on the computed line. The computed line lies below the unbiased 
line for grades higher than the mean and above the line for grades lower 
than the mean (Figure 14) • This means that on the average the oil-moisture 
estimated grades also underestimate the higher and overestimate the lower 
grades of cottonseed. The over and under estimates were not as great, how­
ever, as those for moisture and only slightly larger than those for oil 
estimated grades. 
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Figure 13. Relationship between oil-moisture-estimated grade 
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Figure 1U. Relationship between oil-moisture—estimated grade and actual 
grade, 1102 lots of cottonseed 
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Approximately 74 percent of the variation in the estimated grades were 
linearly associated with the actual grades. The standard error of estimate 
for the combined groups was 5.01. 
This analysis has been based upon data pertaining to lots of cottonseed 
as shipped by the ginner to the oil mill. It is logical to assume, however, 
that the same accuracy of the grade estimates, using the various alternative 
methods, could be expected if they were applied to individual bale lots of 
seed as purchased by the ginner. The estimated grade of each individual bale 
lot of seed may be obtained through the use of the appropriate prediction 
equation for each alternative. If a random sample of seed is obtained for 
the moisture and oil determinations on each individual bale lot and for the 
shipment, then the oil and moisture content for the shipment should equal the 
average of all of the individual bale lots making up the shipment. Thus, the 
use of the estimating equations will not only allow the ginner to estimate 
the grade of each individual lot of seed, but it will also enable him to 
estimate the average grade of each shipment to the mill. 
The regression equations presented in this section may be thought of as 
theoretical grade standards for grading cottonseed at the gin. They are in 
a form that can be used in grading operations at the gin through the use of 
the appropriate TJSDA meters. If the use of the meters is practical in terms 
of operational efficiency considerations, the equations may be used to sort 
cottonseed at the gin according to its quality. 
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PRICES PREDICTED ON THE BASIS OF ESTIMATED GRADES 
The three alternative methods of estimating cottonseed grades may be 
directly compared to ascertain the efficiency of each in terms of the other. 
However, since no data were available on the grades as presently estimated 
by ginners, the accuracy of the alternative grade estimates as compared with 
the system now in use could not be directly determined. The only way in 
which a comparison may be made is in terms of pricing accuracy. In order to 
do this, all of the estimated grades for each alternative method were con­
verted into the form of predicted prices. This was accomplished by multi­
plying the estimated grade by the applicable oil mill base price for each 
lot of cottonseed. This method of predicting prices is based upon the 
assumption that the oil mill base price is known with certainty and the 
ginner is informed in advance of any changes in the base price. This is a 
logical assumption in view of the competition between mills for seed and 
the close contact between oil mills and their gin customers throughout the 
ginning season. Conversations with ginners during the collection of field 
data for the study confirmed this relationship. Ginners reported that the 
oil mills generally notified them of changes in the base price either by 
phone or by letter prior to the time the change went into effect. 
In the analysis of pricing errors in the present system, a similar 
assumption was made and the evaluations of pricing errors were made on this 
basis. To the extent that this assumption may be in error, part of the 
improvement in pricing accuracy through the use of the three alternative 
methods of estimating grade, may be due to the greater accuracy in reflecting 
base price changes. This would in no way detract from the importance of any 
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overall reduction in pricing errors that may be obtained by using the pro­
posed alternatives. It would only be a matter of concern in determining 
more precisely the amount of the reduction in errors that may be due to each 
cause. 
Another basic assumption made in the analysis of pricing errors for the 
present system was that of constant margins. This assumption is more likely 
to be subject to some error. It is logical to assume that the individual 
ginner will attempt to maintain a constant margin on all seed transactions 
and that competition between gins within any area would tend to equalize 
these margins between gins. However, differences in margins between gins 
may occur due to differences in trade practices and to the extent that they 
do, it would affect pricing errors evaluated on the basis of constant 
margins. This factor would not detract from the overall analysis of pricing 
errors between the present and suggested alternative methods. It would be 
of importance only as a factor affecting prices paid by ginners under the 
present system. 
Each of the proposed alternative pricing systems are, in effect, methods 
of predicting the price that will be received from the oil mill for each lot 
of seed. The accuracy of the alternative systems may be evaluated on the 
basis of how closely the predicted prices6 are associated with the actual 
price received. In the practical application of the alternative systems the 
a Predicted prices refer to prices calculated on the basis of theo­
retical grade standards developed in the study. They are predictions of the 
prices that will be received from the oil mill when the seed are sold. 
Actual prices received refer to the prices the ginner received when the seed 
were sold to the oil mill. 
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ginner may deduct any size margin he may desire without effecting the accuracy 
of the predicted prices in reflecting variations in the actual prices re­
ceived. 
Price Prediction Equations 
The price received for cottonseed from the oil mill is determined by 
multiplying the grade (grade index) by the current oil mill base price per 
ton. The oil mill base price is quoted for basis grade seed (grade index 
100). Grades above 100 multiplied by the base price result in premiums 
above the base price and grades below 100 result in discounts below the base 
price. This type of pricing system may be described by a pricing model of 
the form P = G (B), where P equals price received, G equals grade index and 
B equals the base price for basis grade seed. Corresponding pricing models 
were developed to convert the estimated grades, computed with the three 
alternative estimation equations, into predicted prices. 
For the two single variable estimation equations the pricing model was 
of the fonn P' « a + b X (C) where 
(1) P' is the predicted price (in dollars per ton) 
(2) a + b X is the estimation equation for grade (grade index) where 
X is the applicable moisture or oil content for the lot of seed 
a is the Y intercept representing the hypothetical seed grade at zero 
moisture or oil content 
b is the change in grade associated with a unit change in moisture or 
oil content 
(3) C is the applicable oil mill base price for the lot of seed 
For the multiple variable estimation equation the pricing model was of the 
form P1 = a + b^ X^ + bg Xg (C) where 
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(1) P' is the predicted price (in dollars per ton) 
(2) a + b-^ + bg Xg is the estimation equation for grade (grade index) where 
is the applicable oil content for the lot of seed 
Xg is the applicable moisture content for the lot of seed 
a is the Y intercept representing the hypothetical seed grade at zero 
moisture and zero oil content 
b^ is the change in grade associated with a unit change in the oil content 
bg is the change in grade associated with a unit change in the moisture 
content 
(3) C is the applicable oil mill base price for the lot of seed. 
Three pricing equations were formulated for each alternative, repre­
senting the three free fatty acid groupings under each. A total of nine 
prediction equations were formulated for use in the analysis. For practical 
application of the alternative systems, the predicted prices may be calcu­
lated for all possible observations applicable to each equation, at various 
specified base prices. By placing the data in tabular form the user would 
be able to read directly from the table the predicted price for any desig­
nated combination of factors involved. It must be remembered, however, that 
any predictions based on data outside the range of the observations in the 
study would be very risky and not recommended. 
Accuracy of Predicted Prices 
The same procedures were used in the analysis of pricing errors for the 
predicted prices as was used in the analysis of errors in the prices paid 
and in the analysis of errors in estimated grades. Pricing errors for each 
alternative system were evaluated as well as those for the three free fatty 
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acid groups under each. No adjustments were made for margins since the pre­
dicted and actual prices received are directly comparable in this analysis. 
Moisture-grade predicted prices 
The three price prediction equations computed on the basis of the mois-
ture-grade estimates were as follows: 
(1) For seed containing 2 percent or less free fatty acid: 
P« - 108.28 - 0.788 X (C) 
(2) For seed containing from 2.1 to 4.9 percent free fatty acid: 
P» - 112.77 - 1.587 X (C) 
(3) For seed containing 5 percent or more free fatty acid: 
P« = 84.10 - 0.812 X (G) 
In each equation X is the moisture content, G is the oil mill base price for 
basis grade seed (grade = 100) and P1 is the predicted price. 
The predicted price for any lot of seed may be calculated by inserting 
the applicable moisture content and oil mill base price in the appropriate 
acid content equation. The same limitation will apply to the predicted 
prices as were applicable to the estimated grades. 
The predicted prices of all lots of seed in each acid group were com­
puted by use of the above equations. These data were then subjected to 
pricing error analysis. 
The average predicted price based on the moisture-grade estimates was 
S60.ll, $53.50 and $42.85 for the 2 percent or less, 2.1 to 4.9 percent and 
5 percent or more free fatty acid groups. The average price received for 
the three groups was $60.16, $53.22 and $44.34, respectively. The difference 
of - .05 and + .28 for the 2 percent or less and 2*1 to 4.9 percent acid 
94 
groups was not significant. The difference of - 1.49 for the 5 percent or 
more acid group was highly significant (Table 16). This indicates that, on 
the average, there was no bias in the predicted prices for the two lower 
acid groups while there was a significant downward bias in the five percent 
or more group.a This means that in normal seasons, when free fatty acid 
contents would not be expected to exceed 4,9 percent, predicted prices 
based on moisture-grade estimates would, on the average, equal actual prices 
received. In seasons during which the free fatty acid content of some lots 
of seed exceed 5 percent, the predicted prices for this group would on the 
average underestimate the actual price received for the seed. 
The computed linear regression coefficients for the three acid groups, 
were 0.8670, 0.7546 and 0.0770, respectively. Tests revealed that all of 
the coefficients were significantly different from 0 and 1.0, indicating a 
significant but imperfect relationship between predicted prices and actual 
price received. The unbiased regression line (B = 1.0) passes through the 
means x, y of both the 2 percent and less and the 2.1 to 4,9 percent acid 
groups (Figures 15 and 16). However, since the computed regression line lies 
below the unbiased line for observations greater than the mean and above for 
those less than the mean, this means that on the average the predicted prices 
underestimate the actual price received for values greater than the mean and 
a Normally this would not be true. In rechecking the data to ascertain 
why this relationship existed in the 5 percent or more acid group, it was 
found that when the grade of the seed were very low, the oil mill, in some 
cases, paid the ginner a price in excess of that indicated by the base price 
and grade. In other words, in some cases, the mill did not discount the 
shipment by the full amount indicated by the grade of the seed. If the price 
received data were adjusted in these cases to reflect the full discount, it 
is expected that the difference between the average price received and 
average predicted price would not be significant. 
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Table 16. Summary analysis of regression of moisture predicted prices on 
price received for cottonseed by ginners and price errors, by 
free fatty acid groups8 
Number of observations 
Items measured or 
computed 
2% or less FFA6 
718 
2.1 to 4.9/6 FFA 
228 
Predicted price : 
Mean 
Standard deviation 
60.11 
5.80 
53.50 
3.5$ 
Price received by ginner: 
Mean 
Standard deviation 
60.16 
6.1I.3 
53.22 
4.01 
Correlation coefficient 
Coefficient of determination 
Regression coefficient 
Total sum of squares 
Reduction in S.S. due to reg.® 
Deviations from reg. S.S. 
Variance of estimate S'e 
Standard error of estimate 
Standard error of reg. coef. 
0.961$** 
0.92a 
O.86698 
24,138.38 
22,314.42 
1,823.96 
2.55 
1.60 
0.009 
0.8535** 
0.7284 
0.75463 
2,859.49 
2,082.90 
776.59 
3.44 
1.85 
0.031 
(t) value for test Ho:b«l 
(t) value for test Ho:b»0 
iw-r 
93.63** 
8.01** 
24.63** 
Mean difference (error) 
Standard deviation 
Standard error of mean 
-.05 
6.13 
0.354 
+.28 
3.79 
0.355 
(t) value for test of hypothesis 
true mean difference =» 0 0.324 0.789 
a Error equals predicted price minus actual price. 
k FFA equals free fatty acid. 
0 S.S. equals sum of squares. 
** Significant at .01 level. 
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Table 16. Continued 
Number of observations 
Items measured or 
computed 
5% or more 
FFA 
156 
All 
observations 
1102 
Predicted price ; 
Mean 
Standard deviation 
42.85 
1.82 
56.28 
7.86 
Price received by ginner: 
Mean 
Standard deviation 
44.34 
5.97 
56.48 
8.20 
Correlation coefficient 
Coefficient of determination 
Regression coefficient 
Total sum of squares 
Reduction in S.S. due to reg.c 
Deviations from reg. S.S. 
Variance of estimate S^e 
Standard error of estimate 
Standard error of reg. coef. 
0.2516** 
0.0633 
0.0770 
516.20 
32.70 
483.50 
3.14 
1.77 
0.239 
0.9386** 
0.8809 
0.9000 
68,039.61 
59,936.44 
8,103.17 
7.37 
2.71 
0.010 
(t) value for test Ho:b=l 
(t) value for test Ho:b=0 
38.70** 
3.23 
Mean difference (error) 
Standard deviation 
Standard error of mean 
-1.49 
4.1a 
0.499 
—.20 
6.23 
0.342 
(t) value for test of hypothesis 
true mean difference - 0 2.98** 0.058 
overestimate those below the mean. This type error was less for the 2 per­
cent or less group than for the 2.1 to 4*9 percent acid group, as indicated 
by the greater slope of the computed regression line for the 2 percent or 
less group. The scatter of dots about the unbiased regression line indicate 
that pricing errors have been reduced considerably in comparison to those 
found in the present system. The pricing errors for the 2 percent or less 
group are quite small. 
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Figure 10. Relationship between moisture-grade 
predicted price and actual price 
received, 718 lots of cottonseed, 
2 percent or less free fatty acid 
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Figure 16, Relationship between moisture-grade predicted 
price and actual price received for cottonseed 
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The unbiased regression line cuts the computed line below and to the 
left of the means x, y for the 5 percent or more group, again indicating that 
on the average predicted prices underestimated the actual prices received. 
The computed line lies below the unbiased line to the right of the inter­
section point and below it to the left of this point. This means that, on 
the average, the predicted prices underestimate the higher valued seed and 
overestimate the lower valued seed. 
Approximately 92 percent of the variation in the predicted price was 
linearly associated with the actual price received in the 2 percent or less 
acid group as compared with 73 and 6 percent for the two higher acid groups, 
respectively. The standard deviations of the mean for the predicted price 
were 5.80, 3*55 and 1.82 for the three groups while the standard deviations 
of the mean for the actual price received were 6.1*3, li.Ol and 5.97. The 
small standard deviation of the mean for predicted prices in the 5 percent 
or more group as compared to that for actual prices, indicates the tendency 
of predicted prices to cluster around the mean and their failure to fully 
reflect variations in actual prices received. The standard errors of esti­
mate for the three acid groups were 1.60, 1.85 and 1.77, respectively. This 
means that approximately two-thirds of the predicted prices would not vary 
from the observed regressions by more or less than these amounts. 
The average predicted price for all three acid groups combined was 
$56.28 while the average actual price received was $56.^8 (Table 16). The 
small difference of - .20 was not found to be significant. This means that, 
on the average, there was no bias in moisture-grade predicted prices for 
all observations combined. The computed linear regression coefficient for 
all observations combined was 0.900. Tests revealed the coefficient was 
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significantly different from. 0 and 1.0, indicating a significant but imperfect 
relationship between predicted prices and actual prices received. The un­
biased regression line (B = 1,0) passes through the means x, y. However, 
the computed line lies below it to the right of the mean and above to the 
left of the mean (Figure 17). This indicates that, on the average, the 
predicted price underestimates actual price received for values higher than 
the mean and overestimates the actual price received for values lower than 
the mean. 
Approximately 88 percent of the variation in the predicted price was 
linearly associated with actual prices received. The standard deviation of 
the mean for predicted prices was 7.86 as compared with 8.20 for actual 
prices received. The standard error of estimate was $2.71. 
It must be remembered that the data for all observations were obtained 
by combining the predicted prices computed through the use of the appropri­
ate equations for each acid group. The differences in the accuracy of the 
predicted prices between the various groups have been noted. As a result of 
these differences the scatter diagram for all observations foras a funnel 
shaped distribution with a pattern of positive relationship between the 
variables. This indicates that the pricing error becomes larger as the un­
biased regression line falls from the right to the left. A larger pricing 
error is indicated for low valued seed. It is obvious that the standard 
error of estimate is not equal throughout the distribution. The scatter is 
quite large in the lower left hand part of the diagram, becoming smaller as 
it moves upward and to the right (Figure 17). The average standard error for 
the combined groups understates the error for low valued seed and overstates 
the error for high valued seed, thus one would not be justified in using the 
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Figure 17$ Relationship between moisture-grade predicted price and 
actual price received, 1102 lots of cottonseed 
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average to correct errors in the observed regression. Attention is also 
called to the computed regression coefficient for the combined groups. It 
is in effect a weighted average of the three regression coefficients for the 
individual acid groups. It is slightly less than that for the 2 percent or 
less acid group and larger than that for either of the other two groups. 
It is anticipated that the analysis for the combined acid groups, for each 
alternative method of estimating grade, will be used for comparative purposes 
only. 
Oil-grade predicted prices 
The three price prediction equations computed on the basis of the oil-
grade estimates were as follows: 
(1) For seed containing 2 percent or less free fatty acid: 
P« = 33.62 + 3.686 X (C) 
(2) For seed containing 2.1 to U.9 percent free fatty acid: 
Pf - 38.1a + 2.986 X (C) 
(3) For seed containing 5 percent or more free fatty acid: 
P' - - 56.12 + 7.132 X (C) 
In each equation X is the oil content, C is the oil mill base price for 
basis grade seed (grade 100) and P' is the predicted price. 
The predicted price for any lot of seed may be calculated by inserting 
the applicable oil content and oil mill base price in the appropriate acid 
content equation. The predictions will be subject to the same error as was 
pointed out for the grade estimates. The above equations were used to 
predict the price of all lots of seed in each acid group included in the 
study. These data were then subjected to pricing error analysis similar to 
that used for moisture-grade predicted prices• 
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The average predicted price based on the oil-grade estimates for the 
three acid groups was $60.12, $53.^2 and #2.87, respectively. The average 
price received was $60.16, $53.22 and $UU«3ii for the three groups. The 
differences of - .01+ and + .20 for the 2 percent or less and 2.1 to h»9 per­
cent free fatty acid groups were not significant while the negative dif­
ference of 1.U7 for the 5 percent or more group was found to be highly 
significant at the 1 percent level. This means that on the average there 
was no bias in the predicted prices for the two lower acid groups; there 
was a significant downward bias in the five percent or more group. 
The computed linear regression coefficients for the three acid groups 
were 0.9230, 0.6275 and 0.2225, respectively (Table 17). The regression 
coefficient for the 2 percent or less and 5 percent or more acid group was 
higher than the correspond] rig coefficient for the moisture-grade predicted 
prices, but was lower for the 2.1 to h*9 percent acid group. Tests revealed 
that all of the computed regression coefficients were significantly dif­
ferent from 0 and 1.0. This means that there was a significant but imper­
fect relationship between the predicted prices and actual prices. The 
unbiased regression line (B = 1.0) passes through the means x, y of both 
the 2 percent or less and the 2.1 to 1+.9 percent free fatty acid groups 
(Figures 18 and 19). The computed lines lie below the unbiased line for 
observations greater than the mean and above for those less than the mean. 
This means that, on the average, the predicted prices underestimate the 
actual price received for seed higher in value than the mean and overestimate 
the actual price received for seed lower in value than the mean. This type 
error was quite small for the 2 percent or less acid group. The scatter of 
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Table 17. Summary analysis of regression of oil predicted prices on price 
received for cottonseed by ginners and price errors, by free 
fatty acid groups6 
Number of observations 
Items measured or 
computed 
2% or less FFA6 
718 
2.1 to 4.9% FFA 
228 
Predicted price : 
Mean 
Standard deviation 
60.12 
6.03 
53.42 
3.10 
Price received by ginner: 
Mean 
Standard deviation 
60.16 
6.43 
53.22 
4.01 
Correlation coefficient 
Coefficient of determination 
Regression coefficient 
Total sum of squares 
Reduction in S.S. due to reg.° 
Deviation from reg. S.S. 
Variance of estimate S^e 
Standard error of estimate 
Standard error of reg. coef. 
0.9846** 
0.9694 
0.9230 
26,089.22 
25,291.97 
797.25 
1.11 
1.06 
0.006 
0.8H5** 
0.6585 
0.6275 
2,187.02 
1,440.07 
746.95 
3.31 
1.19 
0.030 
(t) value for test Ho:b=l 
(t) value for test Ho;b=0 
12.58** 
150.82** 
12.39™ 
20.87 
Mean difference (error) 
Standard deviation 
Standard error of mean 
—.o4 
6.24 
0.329 
+.20 
3.59 
0.336 
(t) value for test of hypothesis 
true mean difference = 0 0.122 0.595 
a Error equals predicted price minus actual price, 
k FFA equals free fatty acid. 
0 S.S. equals sum of squares. 
** Significant at .01 level. 
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Table 17. Continued 
Number of observations 
Items measured or 
computed 
5% or more 
FFA 
156 
All 
observations 
1102 
Predicted price : 
Mean 
Standard deviation 
42.87 
3.42 
56.29 
8.01 
Price received by ginners 
Mean 
Standard deviation 
44.34 
5.97 
56.48 
8.20 
Correlation coefficient 
Coefficient of determination 
Regression coefficient 
Total sum of squares 
Reduction in S.S. due to reg. 
Deviation from reg. S.S. 
Variance of estimate S%e 
Standard error of estimate 
Standard error of reg. coef. 
0.3881** 
0.1506 
0.2225 
1,814.11 
237.28 
1,540.83 
10.00 
3.16 
0.043 
0.9489** 
0.9006 
0.92709 
70,613.70 
63,594.22 
7,019.48 
6.38 
2.53 
0.009 
(t) value for test Ho:b«l 
(t) value for test Ho:b»0 
18.26% 
5.23 
Mean difference (error) 
Standard deviation 
Standard error of mean 
-1.47 
4.86 
0.551 
1 CO 
o
 
(t) value for. test of hypothesis 
true mean difference = 0 2.668** 0.551 
dots about the unbiased regression line was quite small for the 2 percent or 
less group, indicating a very small pricing error in this group. 
The unbiased regression line crosses the computed regression line below 
and to the left of the means x, y for the 5 percent or more acid group 
(Figure 19). The computed line lies below the unbiased line to the right of 
the point of intersection and above to the left of this point. On the average 
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Figure 18. Relationship between oil-grade 
predicted price and actual price 
received, 718 lots of cottonseed, 
2 percent or less free fatty acid 
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the predicted price for higher valued seed underestimated the actual price 
received while the predicted prices overestimated the actual price for lower 
valued seed. This type error was relatively large as compared to the other 
two acid groups. 
Approximately 97, 66 and 15 percent of the variation in the predicted 
price was linearly associated with the actual price received in the three 
acid groups, respectively. The standard deviation of the mean of predicted 
prices was 6.03, 3.10 and 3.42 for the three groups. The standard error of 
estimate was $1.06, $1.19 and $3.16. 
The average predicted price for all three acid groups combined was 
$56.29 while the average actual price received was $56.48. The small dif­
ference of - .19 was-not found to be significant, indicating that, on the 
average, there was no bias in the oil-grade predicted prices for all obser­
vations combined. The computed linear regression coefficient for all 
observations was 0.9271. Tests revealed the coefficient was significantly 
different from 0 and 1.0, indicating a significant but imperfect relationship 
between the variables. The unbiased regression line (B = 1.0) passes 
through the means x, y, on the computed line (Figure 20). The computed line 
lies below the unbiased line for values higher than the mean and above the 
line for values less than the mean. This indicates that, on the average, 
there was no bias, but that high valued seed were underpriced and low valued 
seed were overpriced. This type error was quite small as measured by the 
distance between the two regression lines within the range of the data. 
Approximately 90 percent of the variations in the predicted prices were 
linearly associated with actual prices received. The standard deviation of 
the mean of predicted prices was 8.01 as compared to 8.20 for actual prices 
107b 
M 
« # 
M 
# # 
ê • 
# # 
x • x,y 
Actual price received per ton 
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received. The standard error of estimate was $2.53» It may be pointed out 
that the computed regression line does not vary from the unbiased line by 
more than the standard error of estimate within the relevant range of the 
data. 
Oil-moisture-grade predicted prices 
The three price prediction equations computed on the basis of the oil-
moisture-grade estimates were as follows : 
(1) For seed containing 2 percent or less free fatty acids 
P« = 1+4.10 + 3.402 3^ - 0.567 x2 (C) 
(2) For seed containing 2.1 to 4.9 percent free fatty acid: 
P' = 71.99 + 2.009 X1 - 1.270 Xg (C) 
(3) For seed containing 5 percent or more free fatty acid: 
P' - - 68.32 + 7.480 X1 + 0.469 X (C) 
In each equation X^ is the oil content, X^ is the moisture content, G 
is the oil mill base price for basis grade seed (grade 100) and P' is the 
predicted price. 
The predicted price for any lot of seed may be calculated by inserting 
the applicable oil content, moisture content and oil mill base price in the 
appropriate acid content equation. The predictions will be subject to the 
same type error as was pointed out for the grade estimates. The three 
equations were used to predict the price of all lots of seed in each of the 
acid groups. These data were then subjected to pricing error analysis 
similar to that used for the other predicted prices. 
The findings of the pricing error analysis for the oil-moisture-grade 
predicted prices were very similar to those for the two preceding ones. The 
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average predicted prices did not differ significantly from the average actual 
prices for the 2 percent or less and 2.1 to 1+.9 percent acid groups, while 
the difference of - 1.1)7 for the 5 percent or more group was found to be 
significant (Table 18). The same relationship between the computed and un­
biased regression lines was found, indicating that, on the average, the 
predicted prices overestimated the actual price received for low valued seed 
and underestimated the actual price received for high valued seed (Figures 
21, 22 and 23). The computed regression coefficients for the three acid 
groups were 0.951+2, 0.7561 and 0.2167, respectively. These were larger for 
each group than the corresponding coefficients for the other alternatives 
except for the 5 percent or more group. The regression coefficient for the 
oil-grade prediction was slightly larger than that for the oil-moisture-
grade prediction for the 5 percent or more acid group. For all observations 
combined the computed regression coefficient 0.91+60 was higher than for 
either of the other alternatives. 
Approximately 98, 75 and 11+ percent of the variation in the predicted 
price was linearly associated with the actual price received in the three 
acid groups, respectively. Approximately 91 percent of the variation for 
all groups combined was linearly associated with the actual price received. 
Except in the 5 percent or more acid group, variations in the oil-moisture-
predicted prices were more closely associated with actual prices received 
than either of the two other alternatives. The standard deviation of the 
means of the predicted price were also greater in all except the 5 percent 
or more acid group, 6.21, 3.50, 3.1*1 and 8.13 for the three acid groups and 
all groups combined, respectively. The standard error of estimate for the 
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Table 18. Summary analysis of regression of oil moisture predicted prices 
on price received for cottonseed by ginners and price errors, by 
free fatty acid groupsa 
Number of observations 
Items measured or 2% or less FFAb 2.1 to k»9% FFA 
computed 718 228 
Predicted price ; 
Mean 
Standard deviation 
60.13 
6.21 
53.42 
3.50 
Price received by ginners 
Mean 
Standard deviation 
60.16 
6.43 
53.22 
4.01 
Correlation coefficient 
Coefficient of determination 
Regression coefficient 
Total sum of squares 
Reduction in S.S. due to reg.c 
Deviation from reg. S.S. 
Variance of estimate S^e 
Standard error of estimate 
Standard error of reg. coef. 
0.9892** 
0.9785 
0.9542 
27,624.80 
27,029.51 
595.29 
0.83 
0.91 
0.003 
0.8682** 
0.7538 
0.7561 
2,773.99 
2,091.00 
682.99 
3.02 
1.74 
0.029 
(t) value for test Ho:b=l 
(t) value for test Ho:b=0 
15.86% 
330.40** 
Mean difference (error) 
Standard deviation 
Standard error of mean 
-.03 
6.32 
0.334 
+ .20 
3.76 
0.353 
(t) value for test of hypothesis 
true mean difference = 0 0.009 0.567 
a Error equals predicted price minus actual price, 
k FFA equals free fatty acid. 
0 S.S. equals sum of squares. 
** Significant at .01 level. 
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Table 18• Continued 
Number of observations 
Items measured or 
computed 
5% or more 
FFA 
156 
All 
observations 
1102 
Predicted price : 
Mean 
Standard deviation 
42.87 
3.41 
56.30 
8.13 
Price received by ginner: 
Mean 
Standard deviation 
44.34 
5.97 
56.48 
8.20 
Correlation coefficient 
Coefficient of determination 
Regression coefficient 
Total sum of squares 
Reduction in S.S. due to reg. 
Deviation from reg. S.S. 
Variance of estimate S^e 
Standard error of estimate 
Standard error of reg. coef. 
0.3795** 
o.i44o 
0.2167 
1,799.60 
259.19 
l,54o.41 
10.00 
3.16 
o.o43 
0.9537** 
0.9096 
0.9460 
72,797.78 
66,218.06 
6,589.72 
5.99 
2.45 
0.009 
(t) value for test Ho:b=l 
(t) value for test Ho:b=0 
18.39** 
5.09** 105.13 
Mean difference (error) 
Standard deviation 
Standard error of mean 
-1.47 
4.86 
0.550 
—.18 
8.16 
0.348 
(t) value for test of hypothesis 
true mean difference = 0 2.673** 0.517 
three groups and all groups combined was $0.91, $1.74, $3.16 and $2.1*5, 
respectively. 
Within the relevant range of the data, the predicted prices based on 
the oil-moisture-grade estimate would be a highly accurate means of pricing 
cottonseed at the ginner market. During seasons in which the free fatty acid 
contents did not exceed 4.9 percent the pricing error involved in using this 
method could be expected to be very small. 
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APPRAISAL OF PRICING ACCURACY OF SUGGESTED ALTERNATIVE PRICING SYSTEMS 
The diagrams in the preceding sections have shown that the present 
pricing system, as well as each of the suggested alternatives, has certain 
pricing errors associated with its use in marketing cottonseed at the 
ginner market. Under each method the scatter of dots about the unbiased 
regression line indicated that some lots of cottonseed were priced above the 
actual price received while others were priced below. The scatter of dots 
about the unbiased line, however, were much greater for the present system 
than any one of the suggested alternatives and was greater for some alter­
natives than for others. This was especially noticeable for the lower free 
fatty acid content seed. 
An appraisal of the various scatter diagrams showed that the pattern 
of prices was clearly quite different under the alternative methods from 
that under the present system. In the present system prices arranged them­
selves in rather narrow bands extending horizontally across the chart 
(Figure 7). Under all three of the alternative methods the prices for the 
1102 lots were arranged much more closely around the unbiased regression line 
(Figures 17, 20 and 23 )• In the cases where the free fatty acid content was 
less than 5 percent, the prices paid were arranged very closely around the 
unbiased line. The improvement was not so obvious for those observations in 
which the acid content exceeded 5 percent. 
There was also a noticeable difference in the pattern of prices about the 
unbiased regression line between the alternative methods. There was a larger 
scatter about the unbiased line for the moisture-grade predicted prices than 
for the other two alternatives. A difference was more difficult to discern 
between the oil-grade and oil-moisture-grade predicted prices. 
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A comparison of dispersion and the relationship of the variables in the 
present and alternative pricing systems is given in Table 19. The coef­
ficient of determination was only 0.5935 for the present system as compared 
to 0.9096 for the oil-moisture grade predicted prices. In other words, the 
variations in prices paid under the present system explained about 59 per­
cent of the variations in prices received, whereas, approximately 91 percent 
could be explained by the oil-moisture-grade alternative. The coefficient 
of determination was 0.8809 for the moisture-grade predicted prices, the 
lowest of the three suggested alternatives. 
The relative pricing accuracy of each of the several pricing methods, 
measured statistically in terms of the variation in pricing errors, is shown 
in Table 20. The present system of marketing cottonseed results in a cer­
tain variation of prices paid by ginners for seed above and below prices 
received by the ginner from the oil mill. This variation is a measure of 
pricing error. The larger the variability the less accurate the pricing 
system. The smaller the variability the more accurate the pricing system. 
If price paid had been equal to price received for each lot, the pricing 
errors would have all been zero, and the variability of pricing errors would 
have been zero. 
In the comparison of pricing accuracy, the variation of pricing errors 
associated with the present method was used as the base against which the 
other pricing methods were compared. 
The moisture-grade predicted price system appeared to be the least 
accurate of the three alternatives. However, even this method resulted in a 
reduction in pricing error of approximately 60 percent in comparison to the 
present method. The oil-moisture-grade prediction method was the most 
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Table 19. Comparison of standard error of estimate, correlation coeffi­
cients and coefficient of determination for various pricing 
methods, 1102 cottonseed shipments 
Pricing Standard error Correlation Coefficient of 
method of estimate coefficient determination 
Present pricing system 14.31 .7704 .5935 
Moisture-grade predicted 
prices 2.71 .9386 .8809 
Oil-grade predicted 
prices 2.53 .9489 .9006 
Oil-moisture-grade 
predicted prices 2.45 .9537 .9096 
Table 20. Relative accuracy of pricing cottonseed by several alternative 
pricing methods, 1102 cottonseed shipments 
Pricing method 
Item Present Moisture- Oil- Oil-moisture Optimum 
computed system grade grade grade pricing 
predicted predicted predicted system* 
price price price 
Variance of 
estimate 18.60 7.37 6.38 5.99 0.00 
Percentage of 
column 1 
Percentage reduction 
in variance based 
on column 1 
Ranking in pricing 
accuracy 
100.00 39.6 34.3 
60.4 65.7 
fourth third second 
32.2 0.00 
67.8 100.00 
first optimum 
a 
Optimum system would be one in which prices paid equal prices received 
for each lot of cottonseed. 
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accurate method, resulting in a 68 percent reduction in pricing error. The 
oil-grade prediction method was only slightly less accurate than the oil-
moisture-grade system, accounting for a 66 percent reduction in pricing 
error. 
A still further reduction in pricing error that is not reflected in 
the diagrams or the statistical analysis, is that related to the pricing of 
individual lots of cottonseed purchased by the ginner. It may be assumed 
that the same degree of accuracy will be obtained in predicting the price 
of individual bale lots, using the various alternative methods, as that ob­
tained in predicting the price received for individual shipments to the oil 
mill. It may also be assumed that a comparable, if not greater, reduction 
in pricing errors will result from the use of the alternative systems in 
pricing individual lots of cottonseed purchased by the ginner from the pro­
ducer. The extent of this type error in the present system is not known. 
However, in view of the "flat price" custom, it could conceivably be quite 
large in cases where the quality of individual purchases were found to vary 
widely. One of the most significant results to be expected from the adop­
tion of any one of the alternative methods of pricing cottonseed at the 
ginner market is that fanners would be paid more nearly the true market value 
of the cottonseed they bring to the gin than is possible under the present 
system. As far as the fanner is concerned, the present system of pricing 
gives major consideration to the weight of the seed. Selling on the basis 
of the estimated-grade price would give consideration to value variations 
arising out of differences in quality as well as weights. The producer would 
select the gin which he wishes to patronize on the basis of a posted basis 
price at the gin rather than in terms of a posted flat rate for all seed. 
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These are the errors in pricing which should be considered in deciding 
whether the sale of seed by any one of the methods would or would not be a 
desirable improvement in the cottonseed marketing system. The reduction in 
errors indicates the improvement in accuracy which could be realized by 
selling on the basis of the alternative methods. They should be weighed 
against the possible increase in costs, and added inconvenience in marketing 
cottonseed by these methods. Whether or not one of the alternatives will be 
adopted and used will depend upon (1) the cost of performing the grading 
operations, (2) the extent of required changes in the present operational 
setup and (3) the support given to the suggested alternative method by those 
outside the ginning industry. The additional cost involved in the use of 
the alternatives has not been ascertained, however it is felt that it would 
not be excessive. Operational changes would mainly consist of making arrange­
ments for performing the grading operations. Use of the alternatives would 
not involve any changes in the methods or timing of seed settlements with 
producers. 
Limitations of the Study 
Some of the limitations of the study have been pointed out in the analy­
sis presented in each section, however, it was deemed advisable to reempha-
size these as well as point out others. First, in the analysis of pricing 
errors in the present system it was assumed that the oil mill base price 
adequately reflected consumer demand for cottonseed products and that the 
premium and discounts paid by the mill adequately reflected the differentials 
between grades. This was a necessary assumption in order to limit the scope 
of the study and may not be necessarily true. Second, it was assumed that 
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the official chemical analysis was an accurate method of determining quality-
differences in cottonseed, and that there were no errors in the official 
grades. If there were any errors in the grading, these contributed to the 
magnitude of the standard error of estimates in the analysis of grade factors 
and the analysis of grading errors for the different estimation equations. 
Since the official grade analysis is made on the basis of a small sample of 
seed, it is very likely that such errors might exist. 
A third limitation is the acceptance of the oil and moisture contents 
determined by the official grade analysis as the values that would be ob­
tained by the use of the USDA meters. No tests were made in the study to 
confirm the reported results obtainable through the use of the meters. 
A fourth limitation is the assumption that the reductions in pricing 
errors were due to the use of the alternative grade standards. Part of the 
pricing errors might have been due to the failure of the present system to 
reflect changes in the oil mill base price, if so, part of the reduction in 
pricing errors would have been the result of using the actual base price in 
the calculations. 
A further limitation was the fact that the sample of data for grades 
within each acid group was not stratified on any basis. This sampling pro­
cedure introduces a bias, the extent of which is unknown. The results could 
have been improved if the distribution had been known and used and weighted, 
regressions had been computed. The fact that the data were stratified by acid 
content groups would reduce this bias to some extent. A second bias was 
introduced when the data were used to determine what relationships existed 
and then used as a basis of fitting the relationship to the data. The sample 
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data were also used to determine the accuracy of the prediction equation. 
One would expect the prediction equation to fit the sample data with a high 
degree of precision. 
A final limitation is the acceptance of the theoretical grade standards 
as alternative methods of pricing cottonseed. The operational efficiency 
aspects of the various alternatives were not determined in the study. 
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SUMMARY AND CONCLUSIONS 
Cottonseed is marketed almost entirely through a simple distributive 
process of grower to ginner to oil mill. Sales by the ginner to the oil 
m-in are generally made on the basis of an official grade analysis of the 
seed. No economical method is available to grade the small lots of seed 
as sold by the producer to the ginner. Purchases by the ginner from pro­
ducers are made on a flat price per ton basis. No differentials are paid 
by the ginner for different qualities of seed purchased at any one time. 
This is a basic problem in the marketing of cottonseed in Louisiana. 
The primary objectives of this research were: (1) to evaluate the 
pricing accuracy of the present method of marketing cottonseedj (2) suggest 
alternative methods of pricing cottonseed at the gin and (3) to evaluate 
the pricing accuracy of these alternatives. The relationships between oil 
content and moisture content of cottonseed and cottonseed grades were ex­
plored as a basis for alternative methods of pricing. 
The study was based on data collected from a 10 percent random sample 
of cotton gins in three of the four cotton areas of Louisiana. Data were 
obtained from 21 gins in 1956 and 20 gins in 1957. Data on 1102 lots of 
cottonseed, representing 86,800 individual bale lot purchases by ginner from 
producers, were included in the analysis. Information on the amount pur­
chased, prices paid per ton by the ginner to producers, amount sold, grade, 
grade analysis, oil mill base price per ton, and price received per ton by 
the ginner from the oil mill were obtained for each lot of cottonseed. 
The price per ton received by the ginner from the oil mill was used as 
the criterion of pricing accuracy in the analysis of the present and alter­
native methods of pricing. The grade of each lot as shown on the official 
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grade analysis was used as a criterion for the analysis of grading accuracy 
of the alternative methods of estimating grade. The prices paid per ton by 
ginners were adjusted by the addition of a $5.00 per ton margin. The dif­
ference between the price received by the ginner from the oil mill and the 
adjusted price paid by the ginner for each lot of cottonseed was used as a 
measure of pricing error. Errors in estimated grades were analyzed in a 
similar manner. As an additional measure of pricing error, a computed re­
gression of price paid on price received was compared with a theoretical 
unbiased regression. The difference between the two regression lines was 
used as a measure of the average pricing error. 
The first phase of the study was concerned with an analysis of the 
pricing accuracy of the present system. Pricing errors were analyzed by 
districts, by years and for all districts and years combined. Grading 
accuracy was analyzed for each of three alternative methods of estimating 
grade: (1) grade estimates based on moisture content alone, (2) grade esti­
mates based on oil content alone, and (3) grade estimates based on both oil 
and moisture contents. Due to the influence of free fatty acid content on 
grade, the data were subdivided into three groups for the grade analysis: 
(l) seed containing 2 percent or less free fatty acid, (2) seed containing 
2.1 to 1|.9 percent free fatty acid, and (3) seed containing 5 percent or more 
free fatty acid. The third phase of the study was concerned with an analysis 
of the accuracy of alternative pricing systems based on the three methods of 
estimating grade. The pricing accuracy of the alternative systems were com­
pared with each other and with the present system of pricing. 
Linear regression analysis revealed a positive, significant relationship 
between the prices paid by ginners for cottonseed at the gin and the prices 
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received by ginners for the seed from the oil mill in both seasons and all 
districts, except District II during 1957. However, all of the regression 
coefficients were significantly different from 1.0 indicating pricing 
errors. The pricing errors were smaller in 1956 than in 1957 in all dis­
tricts and were smaller in District I than in the other two districts. 
Prices paid by ginners were biased upward in 1957 and biased downward during 
1956. On the average, in all districts during both seasons, price paid by 
the ginner underestimated the price received from the oil mill for values 
greater than the mean and overestimated those less than the mean. A similar 
relationship existed for all districts and seasons combined. The analysis 
indicated that the present system on the average overpaid producers for 
cottonseed with the least desirable qualities, and underpaid them for cotton­
seed with the most desirable qualities. In addition, under the present flat 
price system individual bale lots of high quality seed did not command a 
price differential over less valuable lots of seed. Producers of cottonseed 
were not given any incentive to improve the quality of their product. The 
price system did not reflect consumers' desires accurately to producers 
This would tend to lead producers to misallocate productive resources among 
the different grades of cottonseed. They would tend to produce more than 
consumers want of the lower quality seed and less of the more desirable 
high-quality cottonseed. Under the present system neither consumer satis­
faction nor producer returns are maximized. The use of high-quality cotton­
seed results in higher quality cottonseed products as well as in lower pro­
cessing costs. Therefore, the failure of the pricing system to pass on to 
the grower the price differentials which reflect differences in the milling 
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value of cottonseed to oil mills adversely affects the consumers of cotton­
seed products as well as the producers who produce high quality cottonseed. 
The six factors affecting cottonseed grade, in the order of their 
importance, are the free fatty acid content of the oil in the seed; the oil, 
moisture, ammonia and foreign matter contents of the seed and a linters 
factor. The United States Department of Agriculture has been working to 
develop an economical method of grade analysis to determine these factors 
at the gin. Up to the present time satisfactory methods of analysis have 
been developed to determine only the oil and moisture contents of cottonseed. 
Since practical methods have been developed for the determination of 
the oil and moisture content of cottonseed at the gin, use of these factors 
was considered as possible means of estimating cottonseed grades. Single 
variable and multiple regression analysis was used to develop grade esti­
mation equations based on these factors. A highly significant relationship 
was found between the moisture content of cottonseed and grade, as de­
termined by the official grade analysis, in each of the free fatty acid 
groups, except the 5 percent or more group. The relationships between the 
oil content and grade and between the oil and moisture contents and grade 
were found to be highly significant in all three acid groups. The relation­
ships were found to be considerably higher in the 2 percent or less acid 
group for each of the grade factors and for the two factors combined. The 
results indicated that the selected factors could be used either alone or in 
combination to estimate cottonseed grades. 
The least squares estimation equations developed in the grade analyses 
were used to estimate the grade of each lot of seed. Grading errors were 
analyzed in the same manner as pricing errors. The grading errors increased 
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with the free fatty acid content for all three methods. On the average, 
within each acid group, grade estimates for grades above the mean under­
estimated the actual grade while those below the mean overestimated the 
actual grade. This type error was smallest for the 2 percent or less acid 
groups. The moisture estimated grades were the least accurate, while the 
oil-moisture estimated grades were the most accurate means of estimating 
grade. Since no data were available on the grades as estimated by ginners, . 
no comparisons could be made on this basis. 
The theoretical grade standards developed in the grade analysis section 
were used as a basis for predicting prices for the analysis of pricing 
accuracy of the alternative methods. The predicted price of each lot was 
obtained by multiplying the grade estimate of each lot by the oil mill base 
price for that lot. Pricing errors increased with the free fatty acid con­
tent of the seed for all three methods. The extent of the error for high 
acid seed was considerably larger for the moisture-grade predicted prices. 
The predicted prices of all three methods overestimated the value of seed 
less than the mean and underestimated that above the mean. This type error 
was larger for the high acid content groups. For each of the alternative 
methods this type error was considerably smaller than that found in the 
present system. For each alternative method the plotted dots were arranged 
more closely around the unbiased regression line than was true for the 
present system. 
The correlation coefficient, regression coefficient, variance of esti­
mate and standard error of estimate are all measures of pricing accuracy. 
The larger the correlation and regression coefficient and the smaller the 
other measures, the more accurate the pricing method. The present method 
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of pricing cottonseed was found to be less accurate than any one of the 
alternative methods in terms of these measurements. 
The variability of predicted prices about the computed regression line 
were exceedingly small for the 2 percent or less free fatty acid groups 
indicating a high degree of accuracy in these prices. The coefficients of 
determination were also much higher for this group. This indicated that a 
substantial reduction in pricing errors may be obtained through the use of 
the alternative pricing methods during seasons in which the free fatty acid 
content of seed is low. 
A higher degree of pricing accuracy was obtained through the use of the 
oil-moisture-grade method. It was noted, however, that the differences in 
accuracy were quite small between this method and the oil-grade method. 
Decisions as to which method to use would depend upon the relative cost of 
grading for each method and other operational efficiency aspects. 
Although it was not possible to measure the extent of the pricing error 
for individual bale lot purchases by the ginner from producers, it was 
concluded on the basis of the findings, in the study, that the alternative • 
methods would result in a substantial increase in the "accuracy of pricing , 
individual lots. Each of the alternative methods may be used for the 
purchase of individual bale lots of seed on the basis of their estimated 
quality. This is not possible under the present flat price system. 
The reduction in pricing errors obtained by the use of any one of the 
three methods were considered substantial enough to warrant their considera­
tion as practical alternatives to the present system of pricing cottonseed 
at the gin. On the basis of pricing accuracy alone, use of the oil-moisture 
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grade standard in conjunction with the oil mill base price offers the 
greatest possibility for improvement in the marketing of cottonseed. 
If at some future date, a rapid and cheap method of free fatty acid 
content determination is developed, its use along with moisture and oil 
content would provide an even more accurate basis for grading seed at the 
gin and make further reductions in pricing errors possible.. 
Use of the alternative pricing methods discussed would enable the 
ginner to purchase individual lots of seed on the basis of quality differ­
ences. This would mean that the money paid for cottonseed would be dis­
tributed more equitably among the different producers. Each producer would 
get more nearly what his particular cottonseed were worth. Producers of 
high quality seed would obtain a higher price while producers of low quality 
seed would obtain a lower price for their seed. This would give producers 
an incentive to produce higher quality seed. The alternative pricing 
methods would more accurately reflect consumers' desires to producers. This 
would tend to lead producers to allocate productive resources more equitably 
among the different grades of cottonseed. Producers would have an incentive 
to produce more of the desirable high-quality seed and less of the low-
quality seed. As the quality of the crop increased the total income from 
the crop would, be greater. The costs of handling and processing low quality 
seed are also greater than for high quality seed. Any improvements in the 
quality of the crop would be reflected in lower overall, operating costs for 
the industry. The alternative pricing systems would result in. both: greater 
consumer satisfaction and higher producer returns than under the present 
system. 
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The primary advantage to be gained by the ginner in using the alterna­
tive methods is the reduction of risk in handling seed. Use of the alter­
native methods would enable the ginner to more accurately predict the price 
he will receive for cottonseed from the oil mill. Any such reduction in 
risk should be welcomed by the ginner. In addition there are possible cost 
reductions for handling higher quality seed. Any advantages of this nature, 
however,, would- be offset to the extent of the increased costs in performing 
the grading of individual bale lots of seed. If the reductions in risk and 
cost more than offset the cost of grading, then eventual reductions in 
margins may be possible. 
In view of these findings, the theoretical grade standards set forth 
in this study are offered as a tentative method of reflecting quality 
differentials to producers that may be used until an economical method of 
complete grade analysis of individual bale lots of cottonseed is developed. 
It is recommended that: (1) the proposed grade standards be thoroughly 
field tested, and (2) the operational efficiency aspects be thoroughly 
analyzed before recommending the adoption of any of the alternative methods 
for actual use. 
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Table 21. Regression of grade on moisture: value of regression coeffi­
cients, coefficient of determination and standard error of 
estimate by districts and years 
Group N a b Se R^_ 
District I 
1956 — — 
1957 211 +111.1(5 -1.4440 11.67 0.0305 
188 +111.76 -1.2792* 2.82 0.3011 
District II 
1956 28 +105.86 -0.5312 1.81* 0.0807 
1957 17 +123.71 -1.9953 2.87 0.1+320 
District III • 
1956 358 +110.87 -1.13k 2.97 0.2802 
1957 300 -+109.85 -1.9226** 14.16 0.0 Wi 
District I 
1956-57 399 +114.62 -1.6816** 8.70 0.1821 
District II 
1956-57 45 +106.95 -0.6229 2.47 0.2030 
District III 
1956-57 658 +125.72- -2.987** 10.37 0.3110 
All Districts 
1956 574 +107.27 -0.7297 3.09 0.1923 
1957 528 +118.29 -2.3400** 13.53 0.0670 
All Districts 
1956-57 1102 +121.51 -2.4990** 9.81 0.2699 
* Significant at .05 level. 
Significant at .01 level. 
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Table 22. Curvilinear regression of grade on moisture: value of regression 
coefficients, coefficient of determination and standard error 
of estimate by years 
Year N a b^ b2 Se R2 
1956 574 +106.38 -0.1593 -0.0521 2.88 0.3019 
1957 528 +140.83 -6.OO57 +0.1468 13.54 0.0675 
1956-57 1102 +121.33 -2.4650 -0.0015 9.81 0.2698 
Table 23. Regression of price paid on base price: value of regression 
coefficients, coefficient of determination and standard 
error of estimate by districts and years 
District and 
year N a b Se R2 
1- 5 6  
1 - 5 7  
188 
211 
- 1.42 
+ 68.24 
+0.9161** 
-0.3061 
3.93 
5.44 
0.4907 
0.0158 
II - 56 
II - 57 
28 
17 
+ 20.67 
+ 66.99 
+0.4836** 
-0.2415 
1.72 
0.31 
0.7083 
0.1039 
III - 56 . 
Ill - 57 
358 
300 
+ 7.05 
+158.03 
+0.7743** 
-1.9724** 
2.29 
5.83 
0.7551 
0.0232 
I, 56-57 399 + 0.45 +0.8746** 5.21 0.3970 
II, 56-57 45 + 4o.lj8 +0.1877* 2.68 0.1195 
III, 56-57 658 + 12.72 +0.6363** 5.75 0.1643 
I, II, III - 56 574 + 5.15 +0.8065** 3.13 0.7058 
I, II, III - 57 528 + 82.14 -0.5959** 6.4l 0.0333 
I, II, III, 56-57 1102 + 4.io +0.7978** 5.58 0.3200 
* Significant at .05 level. 
** Significant at .01 level. 
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Table 24. Regression of prices paid on grades value of regression coef­
ficients, coefficient of determination and standard error of 
estimate by districts and years 
District and 
year N a b Se R2 
District I 
1956 
1957 
188 
211 
+45.06 
+28.10 
+0.1293** 
+0.2370 
5.49 
4.71 
0.0063 
0.2627 
District II 
1956 
1957 
28 
17 
- 7.22 
+51.98 
+0.5722 
+0.0137 
3.00 
1.03 
0.1173 
0.0025 
District III 
1956 
1957 
358 
300 
+ 4.78 
+22.13 
+0.4668"» 
+0.2796 
4.33 
5.28 
0.1250 
0.3703 
District I 
1956-57 . 399 +19.95 +0.3494** 5.81 0.2510 
District II 
1956-57 45 +44.96 +0.0674 2.85 0.0043 
District III 
1956-57 658 +19.0 +0.3220** 4.83 0.4097 
All Districts 
1956 574 + 4.81 +0.4853** 5.52 O.O836 
1957 528 +21.96 +0.2914** 5.08 0.3920 
All Districts 
1956-57 1102 +17.42 +0.3521** 5.42 0.3570 
** Significant at .01 level. 
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Table 25. Proportions of total cottonseed samples containing specified 
percentages of moisture, Louisiana, 1952-57a 
Percent 
moisture 1952b 1953b 1954° 1955e I956d 1957* 
- Percent -
Prime quality: 
0-12.0 84.7 88.4 80.0 68.2 85.9 49.1 
Below prime quality: 
14.3 30.5 12.1-20.0 11.2 19.2 13.9 50.8 
Off quality: 
0.4 0.8 20.1-over 1.0 1.3 0.2 0.1 
0.0 - 5.0 0.3 0.3 0.2 * 0.1 
5.1 - 7.0 13.7 8.7 8.2 0.1 8.8 * 
7.1 - 9.0 40.9 47.8 24.8 18.8 40.8 1.9 
9.1 - 10.0 12.9 16.1 18.1 20.0 15.6 5.9 
10.1 - 11.0 10.0 9.4 17.5 17.4 12.5 16.1 
11.1 - 12.0 6.9 6.1 11.2 11.9 8.1 25.2 
12.1 - 14.0 6.5 6.0 11.7 14.7 . 7.5 35.7 
14.1 - 16.0 3.7 2.8 3.7 8.2 4.3 12.3 
2.5 16.1 - 18.0 2.6 1.5 2.4 5.1 1.4 
18.1 - 20.0 1.5 0.9 1.4 2.5 0.7 0.3 • 
20.1 - over 1.0 0.4 0.8 1.3 0.2 0.1 
a Season beginning August 1. 
-u 
U. S. Department of Agriculture, Agricultural Marketing Service, . 
Cotton Division. Cottonseed: cottonseed quality in the United 
States, 1952-53* Memphis, Tennessee. November, 1954. p. 26. 
(Mimeograph) 
c 
U. S. Department of Agriculture, Agricultural Marketing Service, 
Cotton Division. Cottonseed:, cottonseed quality in the .United 
States, 1954-55. Memphis, Tennessee. October,. 1956-. p. 20. 
(Mimeograph) 
cL 
U. S. Department of Agriculture, Agricultural Marketing Service, 
Cotton Division. Cottonseed: cottonseed quality in the United 
States, 1956-57. Memphis, Tennessee. December, 1958. p. 17. 
(Mimeograph) 
* Less than 0.05 percent. 
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Table 26. Proportions of total cottonseed samples containing specified per­
centages of oil, Louisiana, 1952-578, 
Percent oil 1952b 1953b 1954° 1955e 1956d 1957* 
- Percent -
Under 15.0 0.4 0.5 0.4 0.2 0.1 0.2 
15.0 - 15.9 0.7 0.8 0.7 0.1 0.2 0.1 
16.0 - 16.4 1.5 1.7 2.0 0.3 0.4 0.2 
16.5 - 16.9 4.4 2.9 10.6 0.8 2.3 1.3 
17.0 - 17.4 10.6 5.5 23.1 2.0 8.4 5.8 
17.5 - 17.9 18.0 9.8 22.4 5.7 17.9 12.4 
13.0 - 18.4 21.9 16.3 16.6 14.2 25.3 20.2 
13.5 - 18.9 18.9 20.2 12.5 24.9 19.3 23.1 
19.0 - 19.9 20.7 34.1 11.1 44.3 20.0 31.2 
20.0 - 20.9 2.8 7.7 0.6 7.2 5.1 5.2 
21.0 - over 0.1 0.5 * 0.3 1.0 0.3 
a Season beginning August 1. 
15 U. S. Department of Agriculture, Agricultural Marketing Service, 
Cotton Division. Cottonseed: cottonseed quality in the United 
States, 1952-53. Memphis, Tennessee. November, 1954. p. 24. 
(Mimeograph) 
c U. S. Department of Agriculture, Agricultural Marketing Service, 
Cotton Division. Cottonseed: cottonseed quality in the United 
States, 1954-55• Memphis, Tennessee. October, 1956. p. 17. 
(Mimeograph) 
d U. S. Department of Agriculture, Agricultural Marketing Service, 
Cotton Division. Cottonseed: cottonseed quality in the United 
States, l956-57. Memphis, Tennessee. December, 1958. p. 15. 
(Mimeograph) 
Less than 0.05 percent. 
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Table 27. Proportions of total cottonseed samples having specified grades, 
Louisiana, 1952-57a 
Grade 1952b I953b 1954° 1955° 1956d 1957* 
- Percent -
40.0 - 74.9 0.5 0.3 1.3 2.8 * 17.6 
75.0 - 79.9 0.4 0.5 0.8 3.4 0.2 9.1 
80.0 - 84.9 0.9 1.2 1.5 4.3 0.5 10.0 
85.0 - 89.9 1.9 2.6 2.7 6.5 1.8 12.0 
90.0 - 94.9 4.3 4.0 6.7 9.9 6.0 14.3 
95.0 - 99.9 17.0 10.0 32.0 15.3 26.9 18.9 
100.0 - 104.9 45.0 33.0 43.0 37.0 47.2 14.3 
105.0 - 109.9 27.7 43.0 11.0 20.3 15.5 2.1 
110.0 - over 2.2 5.0 0.5 0.4 1.9 0.1 
Below grade: 
0 - 39.9 0.1 0.1 0.2 0.1 * 1.6 
a Season beginning August 1. 
ÏÏ. S. Department of Agriculture, Agricultural Marketing Service, 
Cotton Division. Cottonseed: cottonseed quality in the United 
States, 1952-53. Memphis, Tennessee. November, 1954. p. 23. 
(Mimeograph) 
c 
U. S. Department of Agriculture, Agricultural Marketing Service, 
Cotton Division. Cottonseed: cottonseed quality in the United 
States, 1954-55. Memphis, Tennessee. October, 1956. p. 16. 
(Mimeograph) 
d U. S. Department of Agriculture, Agricultural Marketing Service, 
Cotton Division. Cottonseed: cottonseed quality in the United 
States, 1956-57. Memphis, Tennessee. December, 1958. p. 15. 
(Mimeograph) 
* Less than 0.05 percent. 
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Table 28. Gin Schedule 
Cotton grade and staple reporting district 
Parish Enumerator 
1. Name of gin Address 
2. Operator Address 
3. Owner Address 
4. Check one; Owned by individual Partnership Cooperative 
Estate Corporation Other 
5. Number of other gins owned 
6. Relationship between cottonseed oil mill and this gin 
Season 
Owns 
gin 
Stock 
in gin 
Does mill finance Have seed 
contract 
Other relation 
to mill Plant Operation 
1956 
1957 
7. Name and location of related oil mill _______________________ 
8. Number of bales ginned 1956 1957 
9. Charges for ginning $ bagging and ties $ 
1956 1957 1956 ~WÎ 
10. Method of loading cottonseed out of storage 
Season Fork Chute Conveyor Airline Other 
Schedule No. 
Date 
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Table 28. Continued 
11. Seed sterilization facilities: Yes No Charge per bale $ S 
Ï35 33? 
12. Cottonseed storage facilities 
Used during 
Type Number Capacity 1956 s 1957 
Overhead 
Regular 
Other 
13. Method of determining weights on which cottonseed are bought 
Method Season 
Hand 
picked 
(bales) 
Machine 
picked 
(bales) 
Snapped, 
stripped, 
bollies 
(bales) 
1. Seed scales 
1956 
1957 
2. Seed cotton weight minus 
gross weight of bale 1956 
1957 
3. Seed cotton weight minus 
gross weight of bale, 
minus lbs. or 
percent of seed cotton 
weight 
1956 
1957 
lu Estimated as percentage 
of seed cotton weight 
percent 
1956 
1957 
5. Other (explain) 
1956 
1957 
llw Insurances Cottonseed house ___________ Cottonseed 
(yes) (no) (yes) (no) 
UlO 
Table 28. Continued 
15. Determination of gin seed price 
Season 
Price paid for 
seed used as 
incentive to 
get more 
ginnings 
Price based 
on estimated 
grade 
of seed for 
season 
Price varies 
as grade 
returns 
from oil 
mill vary 
Price set 
by com­
petition 
between 
gins 
Other 
1956 
1957 
16. Source of cottonseed price information. Other gins Oil mill 
USDA Other 
17. Gin selection of market for cottonseed 
Season 
No. of: No. of : No. of 
mills : mills mills to Factors influencing selection of mill. 
con- : con­
tacted: tac ting 
by gin: gin 
which 
seed was 
sold 
Distance 
to 
mill 
Terms of 
contract 
Relation­
ship 
to mill 
Other 
1956 
: 
1957 
: 
18. Storage of cottonseed by gin 
Storage period Season 
Crushing seed 
(tons or percent) 
1. Direct to rail car 
or trucks 1956 
1Q<7 
2. 1 day 
1956 
1957 
3 .  2 - 5  d a y s  
1956 
1957 
4. 6 or more days 
1956 
1957 
19. If seed were held 6 or more days, were they held for price speculative 
purposes? Yes No 
lia 
Table 28. Continued 
20. Other operational practices : 
a. Does this gin purchase bale cotton? Yes No 
b. Does the gin operate any side-line activities? Yes No 
21. Planting seed bought and sold by gin 1956 and 1957 seasons 
Month 
and 
day 
Price paid 
farmers 
(dollars 
per ton) 
Amount 
purchased 
(gin weight) 
(pounds) 
Amount 
sold 
(tons) 
Price 
received 
(dollars per 
100 pounds) 
1956 
1957 
22. Planting seed on hand at this time (tons) 
23. Amount of seed taken home by producers (lbs. or tons) 
1955 19^ 7 
2l|. Seed bought for crushing 1956 and 1957 seasons 
Month 
and 
day 
Price paid 
farmers 
(dollars 
per ton) 
Amount : 
purchased : 
(gin weight) : 
(pounds) : 
: Month 
: and 
î day 
Price paid 
farmers 
(dollars 
per ton) 
Amount 
purchased 
(gin weight) 
(pounds) 
25. Crushing seed on hand at this time (tons) 
Table 28. Continued 
26. Seed sold to oil mill 1956 and 1957 seasons 
Date 
shipped 
Amount 
sold 
(mill 
weight) 
(tons) 
Seed analysis Date 
of 
seed 
analysis 
Oil 
mill 
base 
price 
Price 
re­
ceive d 
Date 
of 
settle­
ment 
Grade Oil Ammo­
nia 
Quanity 
index 
Mois­
ture 
Free 
fatty 
acid 
Foreign 
matter 
Quality 
index 
Seed sold to oil mill 1956 and 1957 seasons - continued 
Method of shipment 
Oil 
mill 
allowance 
Number 
of 
shipments 
Name and location of oil mill 
R «R • 
Truck 
G. C. M. Load Haul 
: 
